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PROORESSIVE MEDICINE.

DECEMBER, 1917.

DISEASES OF THE DIGESTIVE TRACT AND
ALLIED 011(1ANS, THE LIVER, PANCREAS,
AND PERITONEUM.

By martin E. REHFUSS, M.D.

In reviewinj^ the progress which has been made in gastro-intestinal

diseases, it has become increasingly evident that the war has markedly

inhibited research along these lines or absolutely prevented the trans-

mission of journals from the countries at war. The German and French

journals, with the exception of such organs as the Presse Medicate and a

few other representative journals of large circulation, have been almost

completely cut off, while the journals which particularly interest us,

such as the French Archives des Maladies de rAjijiareil Digestif, and the

German Arckiv der Verdaiiuiuiskrankheiten have been almost entirely

shut off'. It is probable that in those countries scientific work has

become almost entirely arrested and the one conclusion seems to be that

America must become the scientific leader after the war. Even in

England, where the Lancet and the British Medical Journal, and others

of that category, have been published regularly, the scarcity of articles

pertaining to this field reflects the general lassitude which would natu-

rally appear. Instead, the pages are filled with war surgery and matters

pertaining to military affairs. The intestinal infections come in for

unusual attention, and the various parasitic and bacterial diarrheas and

dysenteries are unusually prominent. Again a striking condition since

war times has been the frequency of a form of infective jaundice often

fatal and of spirochetal origin, known as icternhemorrhaciic spirochetosis.

This condition merits attention and will be discussed here. In refer-

ences to Swedish, Danish, Norwegian, Spanish, or Russian articles, the

excellent abstracts from the Journal of the Aiiirrican Medical dissociation

and those of Stirgeri/, (hjneculoijy and Obstetrics have been used.

To America we must look for the future progress in this field. In the

past year the bulk of the literature pertaining to gastro-intestinal prob-

lems emanated from this country, and with it comes the promise of

excellent work all along the line. This impetus may be expected not

2



18 DISEASES OF THE DIGESTIVE TRACT AND ALLIED ORGANS

merely along strictly clinical lines, but also much good can be expected

from the practical application of important discoveries emanating from

purely physicochemical research concerning which there is at present a

very marked increase. Unfortunately, at the present time, the United

States has joined the world war and many men whose labors were

exclusively devoted to this field have devoted all their energies to the

problem of war. Dr. Edward Goodman, who contributed the former

reviews on the progress of gastro-intestinal medicine, is away at the

front, and it is not unlikely that before many months many of us will

be engaged in a similar duty. It is to be hoped, however, that the dawn
of peace is not far distant and with it will evolve an era during which

unprecedented progress will be made. The tremendous problems of

carcinoma, the natural history and causation of ulcer, the intricate

pancreatic and duodenal mechanism, the mechanism and control of

gastro-intestinal infections, and the comprehension and control of

intestinal intoxications are but a few of the problems which await

solution.

Hyperalgesia in Abdominal Disease. Ligat^ contributes an interesting

study on the diagnostic value of maximal points of hyperalgesia of the

skin and subcutaneous tissue of the abdominal wall in affections of

the abdominal viscera. In the consideration of this subject it must be

remembered that three theories have been put forth regarding visceral

pain.

1. Mackenzie suggested, in 1891, that no viscus could appreciate

pain as such, but that all so-called visceral pain was really pain referred

to, and felt in, some area of the body wall.

2. Head and his co-workers, Rivers and Sherren, consider that a

viscus is possessed of protopathic sensation.

3. Hertz is of the opinion that the viscus does feel pain as such, and

that the only true cause of visceral pain is increased tension.

Ligat believes that all the pain the patient complains of, and the

tenderness that an observer can elicit, would seem to be due to a true

viscerosensory reflex, and not in any way to pain or tenderness in the

organ itself.

Afterent impulses from all the viscera are constantly passing to the

spinal cord, whence reflex efferent messages are constantly transmitted

to the tissues of the body wall. But when an organ, or a part of an

organ, becomes irritated or inflamed, more urgent impulses than normal

ascend to the group of cells in the spinal cord, which is in direct nerve

control with the affected organ, and this group of cells, being subjected

to undue stimulation, forms an irritable focus in the spinal cord.

We then get an abnormal stimulus in the corresponding cutaneous

surface of the body wall. In other words, a pinch, which, in a person

with a spinal cord of normal tone, would not have given rise to pain,

now does so, on account of the stimulus due to the pinch being received

by a part of the cord which is being kept in an irritable condition by

undue stimuli from a diseased focus.

1 practitioner, 1916, vol. xcvii, p. 106.
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In testing the skin, Ligat grasps the skin and subcutaneous tissue

between the finger .-ind the thnnib, and draws them away from the deeper

layers of the abdominal wall. If a hyperalgesic area is present, the

patient winces, and one can tell by the patient's exi)ression that such an

area is being stimulated. He found that frequently it was not confined

strictly to any segmental area, l^'urthermore, he found points about the

size of a quarter which were decidedly more sensitive, probably corre-

sponding to the subcutaneous distribution of certain branches of par-

ticular nerves. The two sides are compared as nnich as possible and the

technic standardized. For instance, the maximal appendix point is

situated at the junction of the upper and middle thirds of a line drawn

from the umbilicus to the right anterosuperior spine, at which point

certain twigs of the eleventh dorsal nerve have become subcutaneous and

can be picked up in the fingers and included in the tissue pinched. This

is McBurney's point, which has long been known as tender on pressure

in acute appendicitis. In examining the abdomen, one therefore picks

up and pinches precisely the corresponding point on the left side, at the

same time asking the patient to appreciate the sensation produced.

This is immediately followed by pinching the same point on the sus-

pected side. We now determine which is the most hyperalgesic point

in this area; if it is that point, a definite diagnosis of appendicitis can

be made. . In this area in the female, there is one more definite point

corresponding to a particular organ, namely, the right Fallopian tube.

This point is situated at the junction of the lowest and adjacent fourths

of a line drawn from the middle of Poupart's ligament to the umbilicus,

at which point some twigs of the twelfth dorsal ner^'e become sub-

cutaneous.

In many cases of acute appendicitis, hyperalgesia is elicited at this

point also, but it is never so pronounced as it is over the appendiceal

point. In severe renal or biliary colic, or perforating ulcer, pain may be

so great, and hyperalgesia so widespread, that few of its characteristics

can be made out. But when one organ is afi'ected, the following points

should be noted: (1) One maximum point, (2) hyperalgesia usually

spreading more in a downward than an upward direction from this

point, (3) little, if any, lateral spread in either direction.

In the gall-l)laddcr, for instance, the maximum i)oint is situated where

a horizontal line drawn from the tip of the tenth rib crosses a \ertical

line midway between the nipple line and the midline of the abdomen.

Out of 54 cases of cholecystitis, in many of which gall-stones were

present, and all of which were operated on and ^•erified, 41 ga^e marked

hyperalgesia at that i)oint. In 243 consecutive cases of appendicitis,

195 gave definite hyperalgesia at its maximal i)oint, which has already

been noted and which falls Acrtically below the gall-bladder point.

Out of 39 cases of tubal disease, 20 gave a positive response over the

point already described. In SO cases of gastric and duodenal ulcer, 50

gave a positive response at the maximum point which in all these cases

was situated exactly in the midline. nii(hva\- Ix^tweeii the (Misifonn

and the umbilicus.

He says that in grouping stomach, large and small intestinal disturb-
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ances together and separating them as a group from gall-bladder,

appendiceal, and Fallopian tube conditions, the mecljanism of the

arc is similar, and the reflex is produced and obtained in the same way,

but in details thej^ differ:

1. The hyperalgesia produced is found somewhwere in the middle line

of the body wall, somewhere between the ensiform cartilage and the

sjTnphysis pubis.

2. The hyperalgesia usually produced is not so acute as that pro-

duced in the ordinary cases of cholecystitis, appendicitis, and salpingitis,

but is definitely more persistent. Concerning the gastric and duodenal

ulcer, the point has almost always been in the same position with more

of a downward tendency toward the umbilicus than upward toward the

ensiform. He has not been able to differentiate the position of the

ulcer. This point probably corresponds to the subcutaneous distri-

bution of the ninth dorsal nerve. The gall-bladder and gastric points

may both be present and can be elicited in combined lesions.

In a series of 11 cases of perforated ulcer, 4 gave an intense reaction,

7 gave a negative response, although great rigidity and tenderness on

pressure Avas evident. He explains this by nerve destruction.

There is a maximal point in small intestinal lesions, one of which

occurs with chronic appendicitis, the other a case of acute inflamma-

tion of jNIeckel's diverticulum. In the small bowel, the point is central

in position.

Difficulties can be encountered in general peritonitis, or local peri-

tonitis with edematous infiltration of the abdominal wall, and, finally,

in nem'otic individuals sufl'ering from some intra-abdominal lesion. His

conclusions are as follows:

1. For diagnostic purposes all visceral pain may be regarded as due

to a true viscerosensory reflex.

2. Spread does not take place uniformly from segment to segment,

but hypertonicity, which has been set up in a certain group of spinal

cells, is communicated to an adjacent group of cells which subserve the

same physiological function in the spinal cord^ and the lower group of

cells is more strongly stimulated. That impulses do not readily pass

from cell groups in the spinal cord, which correspond to the lateral

organs (gall-bladder, appendix, and tube) to the spinal cells, which

correspond to the central organs (stomach, duodenum, and gut).

3. Hyperalgesia elicited by pinching is of definite diagnostic value,

but in a certain number of cases it is negative, so that it should only form

part of the clinical examination.

4. The positiA'e response indicates, in the majority of cases, the organ

primarily diseased.

5. The explanation of a negative response and of very serious cases

is a block in the afl'erent response.

(5. Slow distention of a viscus does not give rise to either pain or

hyperalgesia.

7. Rapid distention may give rise to pain, but that jjain cannot be

localized by the patient to the oft'ending organ.

8. Probable factors giving rise to hyperalgesia:
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(a) Media 11 ic; 1 1 iri-ilation of the ihtnc ciidiiiiis in mucous aiul suh-

inucous coats.

(6) Diapedcsis in causiii^^ iiiccliaiiical pressure on ner\c endings.

(c) Chemical toxins produced by organisms.

(r/) Doubtful, irregular and excessive contraction of gut muscle per se.

DISEASES OF THE TONGUE AND MOUTH.

Clinieians have maintained for a long time that the tongue was an

index to conditions of the gastro-intestinal tract. There can be no

question that various gastro-intestinal conditions do luarkedly afl'ect the

condition of the tongue and even the whole or()i)harynx, but, recently,

more careful study has emphasized the fact that many coated tongues,

and particularly those associated with only partial coating of the tongue,

are to be explained by conditions in the oropharynx rather than in

remote i)ortions of the gastro-intestinal tract. Postnasal catarrh,

chronic tonsillitis, pharyngitis, and pyorrhea are particular offenders of

this type and should always be considered.

Faber^ renews the discussion as to the

Value of the Tongue as an Index of Intragastric Conditions, and points out

the fact that the nuicous membrane lining the tongue shares many of

the conditions in common with the gastric nmcous membrane. For

instance, it takes part in the general gastro-intestinal atrophy accom-

panying pernicious anemia, and is supposed to be an early symptom of

cancer, tuberculosis, and other cachectic conditions affecting the gastric

mucosa. In short, he claims that atroi)hy of the mucosa of the tongue

is nearly always a sign of atrojihy of the gastric mucosa. In 106

patients with stomach trouble, the epithelial layer of the tongue had

few, or no, papilla, was smooth, ^hiny and never coated in all cases where

atrophy of the gastric mucosa was evident. In another group of 130

patients suffering from internal or constitutional disturbances, the tongue

showed no atrophy except in 5 cases of pernicious anemia, one of cancer

of the abdomen (?), and one of granulomatosis. In one case of gastric

achylia without atrophy of the tongue, the later finding he took to mean

a nervous element in the mechanism of achylia. In conclusion, he states

that when we find marked atrophy of the tongue, we can dispense with

the test meal, unless further research upsets such deductions. These

findings are shared by many men, and the clinician is not infrequent

who points to the smooth, glossy, sahnon-colored tongue as a sign of

gastric carcinoma.

The question of

Tuberculosis of the Tongue is one which is discussed by Scott.- He
claims that tuberculosis of the tongue is more common than ordi-

narily suspected and is connnoner among males who are prone to

carry "miscellaneous objects," by which I suppose he means tobacco or

pipes, in their mouths. While it is common at all ages of life, it is

most common at the cancer age, between forty and fifty. It occurs

1 Ugesk. f. Lsoger, Copenhagen, March 15, vol. Ixxix, No. 11, p. 409.

- American Journal of Medical Sciences, 191G, vol. clii, p. 411.
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in two forms, primary and secondary, the latter being more nnmert)us.

Clinically, it assumes different types, such as ulcerated fissures, a

granulomatous and a papillomatous type. The differential diagnosis

involves the consideration of simple ulcer, local manifestations of lues,

carcinoma and epithelioma. Complete excision, he claims, is the

rational treatment.

Infections of the mouth including the tongue are not infrequent, and

an interesting contribution of Campbell and l^yas^ on the presence of

Epidemic Ulceromembranous Stomatitis or Vincent's Angina affecting the

troops in France is worthy of notice. These authors report 129 cases

occurring from October, 191G, to February, 1917, in their service. They
mention particularly the frequency of this condition among the troops

in France, where it is known as "trench mouth." Four types are

described: (1) Tonsillitis, (2) a deep ulcer on the ramus of the lower

jaw immediately behind the last molar, (3) associated with pyorrhea

and mercurial stomatitis following the treatment for syphilis, (4) gen-

eral mouth infection. Seven cases of general bronchial infection and 4

of balanitis also came to their attention.

Interesting is the fact that in 50 per cent, of all swabs taken from the

throats of soldiers, a few Vincent organisms were found. The differ-

ential diagnosis from diphtheria is made by bacteriological examinations,

both are tough mucous membranes, removal of which leaves a bleeding

surface. Arsenic is of the most value in treatment, and for mouth
ulceration the routine treatment is liquor potassii arsenitis swabbed on

the lesions three or four times a day. When deep ulceration occurs,

the ulcer is first swabbed out with 10 per cent, silver nitrate solution

and the treatment continued with arsenic. In pyorrhea they used the

mixture recommended by BoMTnan- which is as follows:
«

Vinum ipecacuanhse i ounce
Glycerinum 1 dram
Liq. arsenicatis q. s. 1 ounce

A few drops on a tooth-brush and brush well.

Perleche, an infection of the labial commissures, may be considered

as properly belonging to the domain of gastro-enterology although it

is essentially a disease of childhood. Smith'' describes the disease as it

occurred in 223 cases. It manifests itself by means of maceration of the

epithelium and descjuamation of this tissue, and by the formation of

shallow ulcers or cracks. The anerobic streptococcus w^as found in pure

culture in 165 cases, twenty-six times the same organism was found in

combination with the Streptococcus pyogenes aureus, seven times with

the Streptococcus albus and fourteen times in association with the

Streptococcus pyogenes. In the later stage, the anerobic streptococcus

is not found at all, but apparently disappears after secondary infection.

The mouth condition should be corrected, the lesion painted with

50 per cent, silver nitrate and Lassar's paste applied. Tinctiu-e of

' Journal of the American Medical Association, vol. Ixviii, No. 22, p. 1595.
Proceedings of the Royal Society of Medicine, 1915, p. 9.

^ Archives of Pediatrics, New York, April, vol. xxxiv, No. 4.
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hclladoiiiia is used iiitcMMially, and si)irit of caniplior or alcohol applied

externally. In pus infection, 1 to 1000 hicldoride of mercury is

recommended, the crusts removed and followed by an ai)j)lication of

5 per cent, ammoniated mercury ointment.

Before leaving the subject of mouth diseases, it might be well to

discuss for a minute the question of treatment

Other than Surgical Treatment of MaUgnant Mouth Conditions. There

are four tliilerent methods of treatment of malignant diseases of the

mouth: Surgical removal, local destruction by means of electrothermic

coagulation, deep rontgenotherapy, and the application of radium to

the mouth.

Pfahler^ belie\-es that c>lectrothermic destruction gives better results

than excision in the mouth. He urges, however, excision of the palpable

metastatic glands in the neck. Following the treatment, deep rontgeno-

therapy should be used. Electrothermic- coagulation is offered by the

resistance of tissues to the flow of electricity and can be gauged to a

nicety as to the extent of its application. With sarcoma, however, it is

of doubtful utility, and here the author recommends rontgenotherapy

alone. The advantages of this type of treatment are:

1. The disease is destroyed by conductive heat which gives a zone of

devitalization without the actual destruction of healthy tissue.

2. There are no raw surfaces to permit transplantation.

3. No blood or IjTnphatic vessels are opened.

4. Hemorrhages are not feared.

5. There is no local infection.

The object of deep rontgenotherapy is to destroy the outlying cells

which'may be missed in the coagulation process. The author believes

that radium should be used only in the mouth and not outside. A
resume of his results is given which indicates that the method is of

particular value in cancer of the lip. In 6 cases involving the dorsum

of the tongue, 1 died and 4 recovered and have remained well from one

to four years. One case was too recent to classify. In epithelioma

in^•olving the cheek bone, cheek gums, jaw bone, and submaxillary

glands, he was disappointed in his results.

Chronic Mouth Infection. Moorehead- discusses the question of mouth
infections which from a gastro-enterological stand-point are of extreme

importance. Chronic alveolar abscess may be classed as primary or

secondary: Primary, those in which infection occurs through the root

canal from an infected pulp; from faulty technic in root canal treat-

ment; from a failure to adequately seal the root canal and pulp chambers

in the introduction of permanent filling materials. Those infections

classed as secondary are blood borne, the predisposing cause being a

lowered resistance in the periapical tissue brought about, (1) by the

careless use of arsenic as a devitalizing agent, and (2) by the indis-

criminate use of irritating agents in the treatment of root canals. The
irritation set up in the tissues at the apex of the root results in a stimula-

tion and multiplication of the fixed tissue cells, and the end-result is scar

' .lournal of the American Medical Association, 1!)1(), vol. Ixvii, p. 1.502.

2 Ibid., p. 845.
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tissue, which interferes with the normal circulation. The resistance

of such areas is relatively low. A periapical infection in a vital tooth

can scarcely occur. These secondary infections may be largely repre-

sented by the principle of asepsis rather than antisepsis. More good

and less hami is accomplished by surgical cleanliness than by the use

of antiseptics and disinfectants.

His conclusions are as follows:

1. The incidence of chronic mouth lesions in a group of over 700

carefully analyzed cases, showing percentages ranging from 69 to 89

per cent., must be looked on as more or less serious evidence.

2. The overwhelming majority of chronic abscesses being associated

with previously treated root canals serves to emphasize the importance

of root-canal technic.

3. Both in diagnosis and in determining the extent of tissues lost, the

rontgen rays are paramount.
4. The involvement of the peridental membrane is the crux in deciding

between conservative and radical treatment.

5. Faulty root-canal technic, the careless use of arsenic as a devitaliz-

ing agent, and irritating drugs in the treatment of root canals are

strong predisposing factors of chronic alveolar abscess.

6. In carefully selected cases conservative measures should be

employed, both in the treatment of chronic abscess and chronic peri-

cementitis.

7. When root canals have been disinfected and filled, portions of roots

resected, etc., the process of repair should be checked up by rontgeno-

grams made at frequent intervals.

8. Regardless of whatever form of treatment may be employed, the

removal of infection is imperative in all cases, whether the patient at the

time may be well or ill.

Where the health, comfort and usefulness of a patient are to be weighed
OA'er against a tooth, or even all the teeth, the greater interests of the

patient must be preserved.

Sublingual Medication. Paulson^ discusses the question of the applica-

tion of drugs by sublingual medication. He calls attention to the thin

membrane, considerable area, and large veins of the sublingual space,

and says that for the absorption of concentrated medication, the sub-

lingual space is the most reliable surface in the whole body. The only

preparation is rinsing out the mouth with water. A morphine and
atropine disk, powdered with a knife-blade, on paper creased in the

center and the powder dropped just behind the teeth will insure the

absorption of that powder in a few seconds. An apomorphine disk

applied in the same way will induce vomiting at once. Compared with
hypodermic injection, the sublingual method is quicker, safer, easier,

and more reliable.

For the relief of severe pains, such as those of renal and biliary colic,

the method will be found of incalculable service. Murtz,- endorses the

views of Paulson and mentions cases in which its value was definitely

demonstrated.

' Practitioner, 1910, vol. xcvii, p. 389. 2 ibid., p. 582.
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DISEASES OF THE ESOPHAGUS.

Esophagus Cancer. TatcIu-' discusses the etioIo|,'y of caiiecr of the

esophagus and the stomach. He collected 4020 cases of carciuonia of

the esophagus and works out the contention that "chronic irritation

from the ingestion of hot fluids is an important predisposing cause

of cancer of the stomacii and the esophagus."

His conclusions are as follows: 1. Cancer of the stomach and, in

particular, the esophagus is prevalent among the inhahitants of the

temperate zone.

2. The relati\e frequency with which cicatricial strictures from

swallowed corrosive liquids occur in ^'arious jiarts of the esophagus

increases from abo^'e downward. In other words, the widest parts of the

esophagus are the most frequent sites of such strictures.

3. The distribution of cancer of the esophagus corresponds to that of

cicatricial stricture from swallowed corrosive litiuids, and in all proba-

bility for the same pliysiological reasons.

4. Any part of the stomach or esophagus may be the starting-point

of cancer with the exception of the pyloric sphincter which rarely seems

to be the primary focus. The duodenum is practically immune from

cancer. The reason for the two latter phenomena is probably the fact

that the ingesta do not reach the pyloric sphincter until they are properl\'

modified.

5. In view of the foregoing conclusions, it seems logical to look to the

ingesta of civilized man for the source of chronic irritation, which leads

to malignant changes in the esophagus.

6. The supposition that swallowed liquids, after emanating from the

cardia, are directed along the "gastric gullet" to the prepyloric region,

is strongly supported by the fact that cicatrices from smaller quantities

of swallowed corrosive fluids are usually found along this path.

7. Seventy-nine per cent, of cancers of the stomacii are found along

this pathway, namely, the cardia, "the gastric gullet," and the pre-

pyloric region.

8. As cancer of the stomacii follows the "highway" of fluids, it

seems logical to assume that the ingested liquids in i)articular may be

responsible.

9. Alcohol, and other irritating fluids, probably play a part, but, in

the opinion of the author, hot fluids so universally taken play the pre-

dominating role.

10. Cancer of the esophagus occurs less frcKjuently in women than in

men, because women drink more slowly and take smaller swallows which

pass quickly through, thus saving the esophagus, while the less resistant

mucosa of the stomach, where the fluids come to a stop, is more equally

exposed in both sexes.

11. The fact, therefore, that the ratio of cancer in men and women
is 3.5 to 1, while cancer of the stomach occurs with almost equal fre-

quency in both sexes points to hot fluids as the most important predis-

1 Surgery, Gynecology and Obstetrics, 191G, vol. xxiii, p. 42.



26 DISEASES OF THE DIGESTIVE TRACT AND ALLIED ORGANS

posing cause. This is further substantiated by a comparison between

cancer statistics and the habits of people in the north and south of

Europe and by the relative freedom from cancer of the esophagus and

stomach enjoyed by the aborigines of the hot climates and the extremely

rare occurrence of cancer of the esophagus in animals.

An interesting point in Lerche's statistics is the relative frequency of

cancer in different parts of the esophagus. In the 4020 cases collected,

1007, or 25 per cent., were in the upper third; 1316, or 32.7 per cent.,

were in the middle third; and 1699, or 42.1 per cent., were in the lower

third. This is contrary to the accepted opinion that, in the majority of

cases, cancer of the esophagus affects the lower third.

DISEASES OF THE STOMACH.

In the study of gastric disease, it has become apparent that these

conditions are being submitted to more careful study. Not only have

the methods of rontgenological examination been refined, but intra-

gastric methods have been improved and the fractional examination

of gastric digestion, such as I have described, has found much more

extended application. Apart frorii refined chemical methods, the use

of the k^anograph and the intragastric balloon, following the steps of

Carlson and his co-workers, has been used by a few workers in their

clinical researches. It is to be hoped that progress along these lines will

be made as soon as possible and the important point, the significance

and the method of interpretation of the findings will be solved. We are

gradually accumulating methods of precision which have done more than

anything else to lift gastro-enterology from the empiricism which has

clothed it to the dignity of a science, even though as yet that science is

imperfect. Nothing contributes more to this movement than the

evolution of satisfactory instruments for carrying on this work. Serial

radiography, newer methods of fluoroscopy, and the improvement of

.T-ray apparatus have opened up this field to a marked degree. The

author remembers the statement of Haudek back in 1912, and it seems

as if that astute observer had already been able to see the future of this

science. Ilaudek said that the fundamental principles were all laid

down and that from that time the only real progress in gastric rontgeno-

logical work would be refinement of detail. Succeeding years have

served to confirm that view-point, and it seems as if this science had

outstripped its clinical associate. Certainly the value of this method is

now firmly established, and in certain fields is indispensable.

Fractional Analysis has come to stay. It is now recognized that it

is impossible to obtain any adequate knowledge of intragastric chemis-

try without making a complete study of the entire gastric cycle. Best,

Talbot, Crohn, Carroll, Pollock, and others, have written on this method

and have confinned the usefulness of this procedure in clinical work.

The method is now entirely practical, and, with the assistance of some

capable nurse, it is possible to avoid the time or personal contact so

essential to the successful conclusion of the study. The objection that

it requires too much time can only be answered by the fact that we
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caiiiiut hasten gastric (lij;-('stl()ii, ami wlicii a patient asks inc how h)n^

the fractional tuhe innst remain in phice, I simply say until the stomach
is empty, or some e(piall\' non-committal phrase, as "while digestion is

going on in the stomach, in some cases this is very short, in others long

—

only such an examination as this will settle the point." The trouble is

usually not Avith the patient, as most patients have no trouble with the

tube, but with the physician's time, and here, again, I would insist on
the fact that anyone can readily be familiarized with the management
of the tube. Not only is it possible to make a careful study of the

stomach with the requisite leisure, but it is possible to work out the

reaction of the patient to various medicaments and to study the effect

of the direct application of substances to the gastric mucous membrane.
By this means it is possible, with a minhnum of discomfort, to apply
du-ectly to the mucous membrane substances in greater concentration

than can be given by month, and then, after a definite time interval,

reaspirate the material which might otherwise seriously afl'ect the

stomach or bowel.

Fractional analysis should always be preceded by an examination
of the empty stomach. This is readily done with the fractional tube and
the presence of an increased residuum, the presence of pathological

hypersecretion, of food retention, the presence of blood or pus, both
swallowed or even fcom intragastric lesions, should be investigated.

Lavage and cytodiagnosis can then be carried out, if desired.

After this the routine method is usually the administration of the

Ewald meal which, for all ordinary purposes, is still the most satis-

factory meal for general examination. As Best points out, "the Ewald
meal is perfectly satisfactory in every way save in the possibility of the

particles blocking the tube and in its low protein content." If the meal
is well masticated, the blocking is rarely produced, and if aspiration is

performed slowly, the two difficulties of fractional testing, blocking of the

tube or traumatic l)leeding, are almost entirely overcome. This very
gentle aspiration is the most difficult point for the beginner to learn.

He usually grasps the distal end of the s\Tinge and begins to suck the

material into the syringe with all power possible and then wonders why
the material gi\'es a ])ositi\e occult blood reaction. There are three

reasons why material can no longer be aspirated: (1) It is not in proper

position, i. e., either insufficient tubing has been inserted, and it must be
remembered that the distance of the stomach from the incisor teeth

varies in difVenMit individuals, or cardiospasm may block the entrance

of the tij) into the stomach for a short time, (2) the tube may be blocked

by food particles, in which case injection of water or even the withdrawal
of the tube and its reinsertion are necessary, (3) the stomach is empty,
which is readily confirmed })y lavage. The low protein-content of the

Ewald meal is really an advantage rather than a disad\antage. inasmuch
as pathological i)rotein is readily recognizable in this way. It must be
remembered that this form of testing is often as important, if not more
important, than that of the acid in many cases. Clark and I pointed

out that protein in excess of the normal amount found in the secretion

must always be explained either by an intragastric lesion or the swallow-
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ing of pathological protein, usually pus or blood. In this way, apart

from the water meal, the Ewald meal most readily lends itself to examina-

tion. Furthermore, the presence of food retention from previous meals,

particularly fat and meat, as well as bacteria, are readily recognized.

All in all, the Ewald meal, owing to its short digestive time, its simplicity,

and its readiness of preparation and the ease with which it can be

measured or standardized, ought to be retained. The meats generally

give a higher acid, require a longer time for digestion and are generally

not applicable, nor do they offer any real advantage for study. The

meal of "Liebig's beef extract," suggested by Skaller, may be used and

never clogs the tube, but, in my opinion, the response is not as character-

istic as that of the Ewald meal and the curve from our studies varies

comparatively little from that of a straight water meal. The water

meal, as suggested by Austin, has much to recommend it owing to the

fact that water, as Hawk, Bergeim and myself have shown, is an actual

gastric stimulant and not comparatively inert as Pavlov attempted to

show in animals. However, it is true that in some individuals water

will not stimulate the stomach to the same degree as an Ewald meal,

while in others it produces maximum stimulation. The Ewald meal is

therefore desirable unless it is desired to show up pathological retention,

or pathological exfoliated products from the gastric wall, cells, pus, blood,

etc. In determining motility, the addition of coloring matters of every

description have been proposed. Boas and Kemmerling some time ago

proposed the use of chlorophyl, and Skaller proposed the addition of

phenolphthalein to the meal, testing the samples for that substance by

means of strong alkali; we used both carmine and indigo, but the

objection to these substances is that much of the dyestufi' is absorbed

by the mucus and foodstuffs and will often disappear before all food has

left the stomach, or, again, by adsorption on the part of the gastric wall,

the continued secretion, even after all material has left the stomach, will

give a reaction. The addition of soluble chemical substances, like urea,

seem more justifiable for this procedure.

Fractional analysis reveals many interesting points regarding diges-

tion. Some of these are clear, but many are still mysteries which must

be explained by further study. The individuality and the character

of the response is apparent to anyone who has made many studies in

this field. The normal variations must first be considered before the

pathological curves are interpreted. We have pointed out the normal

variations and the frequency of a form of continued normal secretion

liable to be taken for pathological hypersecretion. The variations in

normal evacuation time are also apparent. Many points, however,

remain to be investigated. The question of the significance of bile, its

presence in over one-half the cases in the normal residuum; the auto-

matic regulation of gastric acidity by the regurgitation of the pancreatic

secretion which is now an established fact, but the pathological deviations

of which are not clear; the significance of anomalies of the latter in pro-

ducing hyperacidity or hypersecretion, and even pronounced sjinptoms

and lesions; the mechanism of and the production of increased acid

grades and increased secretory output; the estimation of secretory

^•eloc•itv and the estimation of the nitrogen-content by more careful
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metliods, as \\v\\ as the attcct of infections and disturbed coiidilions

of the circuhitiii',' blood, all remain to be explained. In almost all these

lines work is in i)ro,i;ress and it is hoped that results will be forthcoming,

Morse' made an intei-estinti; stud>' on the

Relation of the Formation of Acid to Gastric Discharge or Evacuation, as well

as a few studies on Duodenal Regurgitation which are worthy of mention.

He used a do*; which was anesthetized, and fluid was injected through a

glass tube inserted into an esophageal fistula. He found that water

was discharged from the fasting stomach more rapidly than any acid

material, but that the rate of discharge decreased with an increa.se in

acidity. Duodenal regurgitation, as shown by an increase in the gastric

contents (?), often occurred at 0.2 per cent, acidity and in nearly all

cases it occurred at, or before the O.'A per cent, acidity was reached. He
reached the conclusion that increase in acidity increases the frequency

and amount of regurgitation from the duodenum.

Swanson- showed that extiri)ation of the salivary glands in the dog

does not decrease the gastric juice secretion (appetite and secretagogue

juice) but that the extirpation of these glands causes a distinct rise in

the acidity of the gastric juice.

Intragastric Temperature. Stengel and Hopkins^ made some ver}' inter-

esting studies on this subject in man by means of an ingenious electrical

method consisting of a thermocouple to which afferent wires of different

potential were soldered together and placed in an Einhorn tul)e, the

other set being placed in a thermos bottle containing water at a fixed

temperature. The other elements were a mirror galvanometer and a

potentiometer; the readings being taken in microvolts.

Locating the i)osition of the tip by means of the fluoroscope, they

demonstrated definitely the difference in the fundic and pyloric tempera-

tures after the introduction of cold drinks. Apparently, the ingestion

of cold substances produces slight variations in pyloric temperature, but

a pronounced drop in fundic t(>mperature. Ice-water produced a drop

below 32° C. and refpiired forty minutes to return to .'^)r)°, while ice-cream

produced a drop below 26° (
'. which took forty-five minutes to return to

36°. Ice-bags applied to the gastric region produced an average drop of

0.9° to 1° C. in the course of forty-five minutes, while the effect of hot-

water bags was almost negligible in three-quarters of an hour.

Diagnosis of Gastric Affections without a Stomach-tube. Landerer"*

discusses, in a rather general way, the diagnosis of gastric affections

princii)ally by means of the vomitus and the examination of the feces.

The vomitus, while in many ways unreliable, is capable of giving

some information regarding gastric function. If the reaction is neutral

or alkaline, it may be due to the admixture of saliva; but, if it is

acid, the acid must have come from the stomach. If it is excessive in

amount, there is h\peracidity beyond a question. Starch digestion

in the saliva is of little use, because the action of the saliva camiot be

1 American Journal of Physiology. 191(3, vol. xli, p. -1:^0.

- Il)id.. May. 1017, vol. xliii. No. 2.

•^ American Journal of Medical Sciences, 1917, vol. cliii. p. 101.

^ Med. Klin., October 15, vol. xii, No. 42, p. 1098.
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ruled out. Admixture of blood is also unreliable owing to the frequency

of blood when vomiting is severe. If rennin or pepsin are found, these

are conclusive, but their absence does not necessarily indicate an absence

of these substances.

All the findings in the vomitus, therefore, are only presumptixe, while

the examination of the gastric contents is conclusive. In those cases

in which the tube cannot be passed, therefore, vre must often depend on

an examination of the feces after a test diet, and here Landerer offers a

few points. As the stomach becomes upset at least ten times more

frequently than the pancreas, the finding of muscle fibers and fat in the

movement is usually significant of a gastric disturbance. Occult blood

should be always sought if there is the least suspicion of ulcer or cancer.

No ulcer case should be discharged until several stool examinations

reveal a negative occult blood reaction.

A patient with a good appetite and apparently good digestion, but

with diarrhea, calls for hydrochloric acid. This acts by regulating the

pyloric reflex, closing the pylorus and preventing the premature evacua-

tion of food from the stomach. Pain in the stomach, which subsides

when food is eaten, is indicative of hyperacidity, but the inference is

more likely correct if the pain can be checked by alkali.

Alvarez^ discusses the question of irritability of dift'erent portions of

the stomach wall.

*'It has been shown that in the frog's stomach the cardia is the most

irritable region; also that the latent period is shortest at the cardia and

longest at the pylorus. The mammalian stomach has been studied from

the point of view that it has developed from a primitive tube, like the

heart, and has been enlarged and specialized. The latent period for

faradic, galvanic and mechanical stimuli is shortest around the cardia

and along the lesser curvature as far as the incisura angularis. These

limits include also the most irritable part of the stomach. The region

of the greater curvature and fundus is much less irritable and often fails

to react at all. The pyloric ring is more irritable and reacts more

promptly than does the rest of the antrum.

The duodenum is much more irritable than the pyloric antrum. The

posterior surface of the stomach is a little less irritable than the anterior

surface, and the latent periods are longer.

With the exception of the cardia and lesser curvature, the stomach

in situ is often quite refractory to stimulation in its cardiac half. This

seems to be due to nervous inhibition, as it is less marked in the excised

stomach and still less so in the strips of muscle cut from the fundus or

greater curvature.

It seems that the nervous mechanism serves more to restrain the

muscle than to render it more irritable.

Effect of Alcohol on the Stomach. Wright- studied the effect of

alcohol on the rate of discharge (fthe stomach. He used cats and gave them

bismuth-potato mixture, 25 grams of mashed potatoes and 5 grams of a

bismuth, and used three series: One with the simple mixture, a second

1 American Journal of Physiolog>% 1916, vol. xli, p. 312.

- Boston Medical and Surgical Journal, Novejnber 2, 191G.
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series to which he added 6 c.e. of 37 per cent, alcoliol, and a third scries

to whom he gave 5 c.c. of 95 per cent, alcohol. The weaker alcohol

produced a distinct acceleration in gastric evacuation and the peristaltic

wa\-es were deeper tlian normal. With the stronger alcohol there was a

delay, with a slower initial discharge, and a gradual rise in i)eristaltic

waves to a maximum in the third and fourth hour. Secretion was stim-

ulated in the first instance while in the series which received the

stronger alcohol the animals were distinctly intoxicated. The .r-rays

Were used in thv study.

Gastric Pain, its Time in Relation to Gastric Adhesions. Friedman^

discusses a number of cases in which the time relationship of pain

proved of diagnostic help. He divides all pain of the intragastric and

l)erigastric regions into continuous and intermittent varieties. The

continuous types are most frequently due to carcinoma, marked pyloric

obstruction, penetrating ulcers with peritoneal involvement. The inter-

mittent are divided into immediate, early and late. The immediate

are most frequently seen in ptosis, neurosis, obstruction of the cardia,

and other conditions, while the early pains, including those in the first

hour after eating, are most often due to adhesions in any part of the

stomach, including ventral hernias and pericholecystitis.

Late pains, including those found from one to three hours after

eating, indicate an increase in intragastric pressure or pylorospasm, of

which the most frequent cause, according to this author, is hyperacidity.

Hunger Pain. Hamburger, Ginsberg, and Tumpowsky, at the meeting

of the American Medical Association in June, discussed the significance

of hunger pain in chronic ulcer. Ten cases from the Cook County and

^lichael Reese hospitals were examined. These were cases of clinically

diagnosed peptic ulcer. The finding of strong contractions accompany-

ing the pain of gastric ulcer led them to believe that the pain was due to

tension. It was shown that marked hunger contraction caused pain

in a hyperirritable condition of the stomach by increasing intragastric

pressure. This condition explains the obscure conditions simulating

ulcer, such as gall-bladder and appendiceal disease. Hyperacidity alone

might be a factor by reflexly stimulating gastric hypertonus, hyper-

peristalsis, and pylorospasm. Subjective relief with alkalies might mean

that alkalies prevented pain by neutralizing the causative factor produc-

ing gastric hypertonus. Pituitrin stimulated contractions, amyl nitrite

abolished contractions probably by stimulating the inhibitory nerves

and lessening reflex excitability. Hydrochloric acid of 0.5 per cent, had

no appreciable affect. They do not feel justified, until further study

is carried out, in discussing the effect of acidity of this phenomenon.

Gastric Contents. Bactericidal Propertiks. The Journal of the

American Medical Association, 1916, vol. Ixvii, No. 4, p. 290, calls

attention, in an editorial, to bactericidal properties of the gastric juice.

It points out the well-known findings of Spallanzani and Koch. The

foi-mer, even in the middle of the eighteenth century, pointed out that

putrefying meat, when brought in contact with the gastric juice, failed

1 American Juurual of the Medical Sciences, 1916, vol, cli, p. "35.
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to putrefy; while Koch will be remembered as having shown that cholera

bacilli are destroyed in the stomach when the secretion is intact. He
indicated, furthermore, that only in the presence of a disturbance in the

gastric secretion did the organism implant itself on the intestinal tract.

This thought is capable of great elaboration and in the above editorial

we are reminded that cholera, typhoid bacilli, and the pyocyaneous

organisms are killed in this way, anthrax, tetanus bacilli (spore formers)

and the tubercle bacilli pass through unharmed.

Recently, Gregei'sen^ has studied this problem more thoroughly, using

the gastric secretion obtained forty-five minutes after the administration

of an Ewald meal and testing it toward various organisms. He found

that t}ie bactericidal power varied directly with the free acid concentration

and was not dependent on the combined acid or the pepsin. Furthermore,

the bactericidal action was three or four times that of a similar concen-

tration of pure acid in water. This he explains as due to the bactericidal

property of the bread used in the Ewald meal, which is activated by free

hydrochloric acid. Solutions of bread in water produced very slight

action, but the addition of pure acid, to the percentage approximating

that of the gastric contents, resulted in an increase in bactericidal power

to three or four times that of the two taken separately. That bacteria

are constantly passing through the stomach is due to the rapid passage

of water and foodstuff's in which free hydrochloric acid does not reach a

sufficient concentration to exercise its bactericidal power.

We are in need of more pertinent editorials like the above-mentioned,

and this question of intragastric disinfection requires far more study.

In a recent article which I published in the Philadelphia number of

Medical Clinics, I have pointed out the importance of the hydrochloric

acid as one of the great barriers toward gastro-intestinal infection.

Gastric Secretion. Wiltrup- discusses the results of the examina-

tion of the gastric secretion of 1000 patients. He is convinced that an

increased secretion of mucus with an Ewald meal is abnormal and

pathological. He believes that it appears before there is any distm-b-

ance of the pepsin mechanism. He says that with the more chronic

forms the secretion of mucus is less, and that it is rare to find much
mucus in advanced chronic gastritis with achylia and apepsia. The
amount of mucus fluctuates from day to day, and the cpiantity is most
pronounced in the exogenous types of gastritis. His tables indicate

that anacidity is almost always associated with reduced, or lost, peptic

power, and therefore hypopepsia is a sign of gastritis. This condition

may have existed for some time before the hypopepsia manifested itself.

Some of his cases indicate that hypopepsia is the only sign of an organic

gastric disease. When mucus is present in considerable amounts with

an Ewald meal, it is always a sign of gastric pathology. Acid gastritis

is evident when normal acid content is associated with increased mucus
formation. The peptic ]:)ower then is normal or reduced. In 74 cases of

polyarthritis, there was achylia in 26, hypochylia in 9, and the peptic

secretion was normal in 37, while 2 had hyperacidity. In 77 suspected

1 Ccntralbl. f. Backteriol., 1916, I, O., vol. Ixxvii, p. o.53.

- Hogpitalstidende, Copenhagen, August 23, vol. lix, No. 34, p. SOI.
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cases of gastric ulcer tlicrc was hyperaci<lit\- in li), iioriiuil jx-psiii

fiii<liiij:;s in 72, and hyi)crsccrction in 23.

licst' discusses the fractioual cxdmlnation of the .sionnich coutcni.s.

He gives a resume of the methods adapted, as well as the xarious test-

meals used, and comments upon the fact that this method is deserving

of much more attention. It becomes evident from contributions in

this line that the results must be coordinated. In a contribution before

the American Philosophical Society I described the normal response.

The significance of the abnormal responses is such that, at the present

time, no attempt will be made to coordinate these results.

Fishbaugh- contributes an interesting resume on the fractional deter-

mination of gastric secretions. After discussing the technic he finds

that the curves fall into three general classes:

I. Stomach secretions whose curves fall toward the end of gastric

digestion.

II. Stomach secretions whose curves rise toward the end of gastric

digestion.

III. Stomach secretions absent or delayed.

Group I. Secretions which fall toward the end of digestion. He says

that the question arises as to why this phenomenon occurs. It would

seem, according to the author, that two factors must be considered

preeminently:

1. A portion of the acidity may be neutralized by the meal itself.

A quantity of water crackers (which was the meal which Fishbaugh used)

were well mixed with a standard solution of hydrochloric acid, tenth-

normal, and allowed to stand at room temperature for varying lengths

of time, when portions were filtered and the filtrate titrated against

tenth-normal sodium hydroxide. It Avas found that this factor could be

eliminated as a cause of the fall in the curve toward the end of digestion

in the stomach.

2. During digestion the secretory activity in enzymes and acid is

dependent on a stimulus, psychic, chemical or reflex, and as the stimulus

disappears there would naturally be a fall in secretion. In this group of

cases it would appear that such a condition was {)resent and that, toward

the end of digestion, the glands of the stomach continued to secrete, l)ut

produced a secretion decreasingly poor in enzyme and acid constituents,

thereby diluting the once concentrated secretion and producing a fall

in the curves.

We believe that the latter is the explanation and the former can almost

always be discounted, inasnuich as the water with which the meal is

made up is a true gastric stimulant, a point which can be readily shown

by the water meal for example. The fall at the end of digestion is due

to many factors: (1) Diminution in gastric stunulation, (2) regurgitation

of pancreatic and duodenal secretions, (.')) ])assage of the digestive

secretion of high acidity into the duodenum and the establishment of

the normal restive secretion or so-called gastric residuum, and possibly

by flilution with a late secretion which resembles a diluting fluid more

1 Journal of the American Medical Association, 191(5, vol. Ixvii, Xo. 15, p. 10S3.

2 Ibid., No. 18, p. 1275.
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than a true acid secretion. These points require further investigation

before we can definitely settle them.

Group II. Curves which rise toward the end of digestion. In this

group, by no means infrequent, the author gives examples and asks the

pertinent question as to which type is normal? Clearly in this type,

characterized by its continued secretory phenomena, there is an accelera-

tion of the digestive secretions toward the end of digestion, and a direct

antithesis of the factors which have more or less abruptly concluded the

secretory manifestations seen in the previous type.

Group III. He divides this group into three classes:

1. The absence of acid and enz\Tues.

2. Absence of acid with enzjTnes present.

3. Enz;^Tnes and acid appearing late in the cycle of digestion.

The first is a true achylia gastrica, and the author considers this rare,

a finding which, after many thousands of examinations in this way, I

am inclined to agree with. The absence of acid with the persistence

of enz}Tnes is a more frequent finding. The third group represents the

form of "delayed" digestion, in which presumably the psychic secretion

was absent, but the chemical was persistent. As the author points out,

and I have on previous occasions discussed, this group would be classed

with the achylias unless its true significance was revealed by fractional

technic. In his summary he claims that the one-hour examinations

afford insufficient, and often misleading, information concerning the

acidity and enzAine secretion. It gives no evidence of the secretor\'

curve. Other contributions have appeared on this subject.

Classification of Gastric Conditions. Chronic Gastric Disease: Diag-

nostic Groups. Cheney^ discusses the question of the classification of

chronic gastric disease. He believes that it is of value to divide the

chronic gastric conditions which we meet into 5 groups, as follows:

(1) Gastric cancer, (2) gastric and duodenal ulcer, (3) clii"onic gastritis,

(4) gastroptosis, (5) gastric neuroses. He places the cancer group first

because, in his words, it is the most definite, and affords the least oppor-

tunity for error. Emphasis is placed on the difference in the s^Taptoms

depending on the localization of the neoplasm. It seems to me, however,

that the early diagnosis of gastric carcinoma is today the most serious,

most important and apparently least understood problem in gastro-

intestinal medicine. In enumerating the above groups I should place

gastric cancer last because it is exactly before the classical svinptoms

which Cheney points out that we wish to diagnose the disease. Cheney
does not differentiate between gastric and duodenal ulcer, because he

says, " in etiology and pathology, gastric and duodejial ulcer are identi-

cal." We are not prepared to accept this dictum, although in diagnostic

classification it is probably wise to include both of these conditions in

one group. One rather interesting point in his series is the comparati\e

infrequency of hematemesis, only 11 out of 92 cases showed this finding.

The group comprising chronic gastritis is the most uncertain of all the

chronic gastric conditions, because there is such a multitude of etiological

1 Journal of the American Medical Association, May 19, 1917, vol. Ix^aii, No. 20,

p. 1464.
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factors and likewise a miniher of forms of the disease. The feeling of

distress after eating is not alone confined to chronic gastritis, nor is the

distention, bloating or gas formation or swallowing. In a certain pro-

portion of cases there is nausea or vomiting; in others this sjTnptom is

entirely lacking. Cheney points out, however, that vomiting is a much
less fre(|uent manifestation of chronic gastritis than text-hooks have led

us to believe, and that agrees entirely -with my experience. I have

examined many cases of this disease in which nausea and vomiting

were entirely lacking. The association of reflex symptoms in this group

is emphasized by Cheney: Morning headache, dizziness, depression of

spirits, drowsiness after meals, lack of energy and general indisi)osition

for exertion. These symptoms, so thoroughly emphasized by the French

as diagnostic of chronic gastritis, seem to me to be traceable to an

associated hepatic or intestinal condition rather than gastric catarrh,

and it is a fact, which more recent study has shown, that chronic gastritis

as a disease simply affecting the stomach is extremely rare. Nearly

always there is a disturbance of the whole upper digestive tract.

Discussing the group known as gastric neuroses, Cheney has added

nothing to wdiat Ave already know% and whether or not we are justified

in preserving the term gastric neuroses depends entirely on the result of

painstaking research which in the future will demonstrate just how far

secretory and motor disturbances, w^ithout any demonstrable organic

change in the stomach, are due simply to disturbances in enervation or

to widespread metabolic, chemical, and physical conditions which we
shall be able to understand and classify. The objections to Cheney's

classifications are that it is too broad, that with the single instance of

gastric cancer and perhaps gastric and duodenal ulcer, the conditions

overlap each other and offer us no real aid to the solution of the problem.

We are in need of an intelligent classification of both acute and chronic

gastric conditions, but such a classification must enable us to appreciate

fully the possibilities of the situation. The possibilities of chronic

gastritis, the fact that gastroptosis is only part and parcel of a general

visceroptosis, the possibilities of chemical changes, chronic infections,

chronic motor disturbances, other than those due to ulcer, atony and

dilatation are more than gastroptosis, benign neoplasms other than gas-

tric cancer all deserAc^ a j^lace in any satisfactory classification of chronic

gastric conditions, h'urthermore, it seems to me that any classification

of chronic gastric conditions should start with the first important sub-

ilivision of primary and secondary conditions of the stomach.

It seems to the author that gastric conditions are so frequently- bound

up with conditions in various parts of the body that any classification

which does not consider these possibilities ought to be rejected. Renal

disturbances by nitrogen accumulation produce a definite form of dis-

turbance; ductless gland anomalies, by alteration in both the secretory

and nervous mechanism, produce other forms of diseased gastric con-

ditions; pulmonary tuberculosis both by w^ay of the alimentary tract

and by way of nerAous paths i)roduces another form of the condition,

and so we coukl go on enumerating gastric conditions. It seems to us

that the primary classification of chronic gastric states should include
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intra- and extragastric terms which have every justification for their use

and which should be uppermost in the mind of the cHnician. Cheney
apparently has discussed the intragastric conditions, but these alone are

but a small proportion of the chronic gastric conditions we meet. Either

we must adopt a rigid clinical and etiological classification, or confine

ourseh'es to an equally rigid classification founded on chemical, bacterio-

logical, and pathological facts. This subject is one worthy of extended

study, inasmuch as our classification at present must be entirely altered

regarding gastric conditions. Hyperacidity, hypersecretion, and par-

ticularly chronic gastritis are conditions which must eventually be

classified under their proper heads, and not under the camouflage which
these terms attempt to give.

Autonomic Imbalance. The question of vagotonia and sympathicotonia

has received no special mention in the last year, nor are we any closer to

recognizing, except clinically, the perturbations in this system. Faber
and Schou^ report the results of their tests of the ^•aglls and sympathetic

system by means of atropine, pilocarpine, and epinephrin. Their results

are rather disappointing and confusing, and only lend color to the fact

which is now universally recognized that these symptom-groups are

almost always associated, and a pure disturbance rarely exists alone.

Xo antagonistic action, such as Eppinger and Hess postulate, could

be disco^'ered between the different drugs. Sixteen responded with
equal promptness to pilocarpine and epinephrin; the response to both
was weak in one; in the others the response was somewhat more li^'ely

to one than to the other, but, in all, the reactions to both paralleled

each other more or less completely, regardless of the individual patho-

logical condition. Nothing was found which could distinguish vagotony
from sympathicotony. In one table he gives the results of the sub-

cutaneous injection of epinephrin in 41 cases. The blood-pressure

increased from 85 to 47 per cent, in 19 men, and from 9 to 43 per cent,

in 20 women, but the increa.se averaged only 8 per cent, in 2 men with

cirrhosis of the liver and ascites, which fact is cited as significant. The
sugar content of the blood increased after subcutaneous injection of

0.7 mg. of epinephrin much the same as with alimentary hyperglycemia;

the charts of averages of each are practically identical, both in normal
persons and those with signs and sAiiiptoms.

Infection. We are daily becoming more imbued with the idea of

infection as applied to chronic gastro-intcstinal diseases, and the last

year has resulted in several communications which should receive

careful consideration. McGarrison's work on the etiology of endemic
goitre strongly indicates that thyroiditis is the result of infection from
the alimentary tract, and this is strengthened by Kosenow^'s successful

isolation of bacteria from this gland; the organisms he found—Bacillus

welchii, staphylococcus, and streptococci—all being found in the

alimentary tract. The contribution of most interest to us, however, is

that of Rosenow- on the causation of gastric and duodenal ulcer by

* Ugesk. f. La'ger, Copenhagen, May IS, Ixxviii, Xo. 20, p.-7S.5; abs., Journal of
the American Medical Association.

- Journal of Infectious Diseases, 191G, vol. xix, p. ooo.
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strcptococi'i aloii^ the lines (if tlic clcctixc locali/alioii of tliese organisms

enunciated In- that author some time ago.

The teehnie of making cultures from ulcer is (iescriix-d in a previous

pai)er.' In this paper, however, Case 773, in which duodenal ulcer from

operation was cultured, staj)hylococci isolated failed to give ulcer on

inoculation, while injection of the streptococci isolated produced ulcer-

aticm. Case 779, ()i)erated ulcer, gave positive streptococci in both

ulcer base and in tiie lymph gland, injection in dogs j)roducing ulcer.

The same was true of Case 884. In Case 52, who died and showed

ulcer of the duodenum, streptococci isolated from the teeth produced

ulceration in 3 out of 4 animals injected. Case 230 who had ulcer of

the stomach as well as infected teeth with sinus formation, injection

of the Streptococcus \iridans rec()\ered from the sinus had a pro-

nounced ulcer-producing efiect in laboratory animals. In Case 531,

with recurring tonsillitis and ulcer of the stomach, extirpation of the

tonsils was practised, and on culture these organs gave chiefly Strepto-

coccus viridans, a few hemolytic streptococci, streptococci injections

of which produced ulcer in laboratory animals.

These results are briefly enumerated because they point out strik-

ingly the supposed etiological association between foci elsewhere and

lesions in the stomach. In a pre\ious paper the same author- had

pointed out that when strains of streptococci of low virulence are passed

successively through animals, their place of localization changes with

returning virulence and when these strains reach the stage at which

they gi\'e rise to muscle lesions, they are apt to produce ulcer of the

stomach and focal nephritis.

In his summary he says, " Ulcers produced by the injection of strep-

tococci resemble those in man in location, in gross and microscopic

appearance, and in that they tend to become chronic, to perforate, and
to cause severe or fatal hemorrhage.

" Strei)tococci, having a characteristic affinity for the stomach and

the duodenum, have been repeatedly isolated from various foci of infec-

tions in patients with ulcer and in ulcers themselves. They tend to

disappear from the circulation and do not commonly produce marked

lesions elsewhere. They have been isolated from ulcers in animals,

and ulcer has again been produced on their reinjection. Filtrates of

these cultures show no special tendency to produce ulcer. The neces-

sary requirements have been fulfilled to warrant the conclusion that

the usual ulcer of the stomach and of the duodeiuun in man is primarily

due to a localized hematogenous infection of the mucous membrane by

streptococci."

His reasoning is such that it seems to me justifiable to give tlie i)oints

in the discussion, as follows:

"The results of Tiirck on tlie production of ulcer in animals by the

injection and feeding of colon bacilli, possibly applicable to some ulcers,

in the light of these findings have little bearing on the chief problem

of ulcer of the stomach and of the duodenum in man. Colon bacilli

1 Rosenow and Sanford: Journal of Infectious Diseases, 1915, vol. xvii, p. 219.

2 Ibid., 1914, vol. xiv, p. 1.
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are rarely found in ulcer in man during' life, and, if Turck's feeding

experiments have a bearing, ulcer of the stomach should occur chiefly

in persons with profound inanition, the result of improper and insuffi-

cient food and unsanitary surroundings.

"Since streptococci from certain foci of infection in patients with

ulcer tend to produce ulcer of the stomach in animals, might not the

frequency of ulcer in the male sex, in certain localities, and during the

winter months, be best explained on the basis of the high incidence of

thi-oat and other infections? Such infections afl:"ord opportunity for

streptococci to acquire affinity for the stomach and to gain entrance

into the blood stream.

"The ulcers produced in my experiments, just as do spontaneous

ulcers in man, tend to heal in the fundus, and to become chronic in the

pyloric portion, the lesser curvature, or the duodenmn. While the

elective affinity of the bacteria for the gastric mucous membrane is the

prunary cause of the ulceration, certain contributing factors play a

definite role in making for the chronicity of the ulcer.

"The digestive action of the gastric juice has been repeatedly put

forth as a cause of ulcer and as the chief factor in preventing the healing

of ulcer. But this is improbable, inasmuch as recent rontgenological

studies have shown that hyperacidity and violent spasms may be

present over a period of years from causes outside the stomach with-

out the development of ulcer. Ulceration does not occur along the

segment of the stomach tlirown into violent spasm directly opposite a

clu-onic ulcer. The promptness with which defects of the stomach heal

after excision, after injection of corrosive chemicals, after interference

with the blood supply, and after operations, shows how unimportant

is the action of the gastric juice. The fact that ulcer occurs with achylia

gastrica also supports this view.
" Some ulcers in man may be made to heal when the acidity is reduced

by the administration of alkalies, as advocated especially by Sippy,

or by the alkaline contents of the duodenum, following gastro-

enterostomy. Might not the good effect be due to an alkalinization of

the tissues throughout the body, rather than wholly to local action? The

direct digestive action of the hyperacid gastric juice on the flooi- of the

ulcer is believed to prevent healing. If this is true, chronic ulcer should

be found where this action proceeds for the longest time and is most

dkect; that is, in the acid-secreting portion of the stomach. This is not

the case. No matter how prolonged or increased the action of the gas-

tric juice, the fact remains that its corrosive action must be less in the

duodenum than in the stomach, probably is appreciably less in the

pyloric segment and in the lesser curvature, the common sites of both

experunental and spontaneous chronic ulcers. Something with greater

penetrating power than the gastric juice must first damage the cells

before they can be digested.

"Clinical, rontgenological, and experimental studies on the physi-

ology of the stomach prove conclusively that ulcers along the lesser

cm-vatm-e, in the pylorus, and in the duodenum, are especially prone

to be associated with abnormal motility of the stomach and spasm of
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the pylorus, resultiuK in di'laycd einptyiug, hypersecretion, and hyper-

acidity. This peristaltic unrest produces mechanical injury, necessarily

greatest in the relatively fixed points where chronic ulcer occurs, pre-

vents physiological rest, and hence serves to maintain the primary infec-

tion in the margin i)f the ulcer, at the same time increasing the liability

to secondary infection. This mild, hut long-continued, traumatism

appears to be of greater importance in preventing healing than the

direct corrosive action. Infection and inhltration of connective tissue

are favored, resulting ultimately in the calloused crater-like ulcer,

which, for mechanical reasons, cannot heal even though the infection

is reduced to a minimum or completely overcome.

"This conception is in accord with the results obtained by Bolton

who showed that i)artial closure of the pylorus delayed the healing of

ulcers produced by the injection of gastrotoxic serum, but only of those

which became septic. It is in accord with Bolton's more recent results in

which he again showed that delayed healing of ulcer occurred chiefly

in those animals in which the obstruction at the pylorus was so marked

as commonly to cause death, and in those which were given abnormal

concentrations of hydrochloric acid. It is not at variance with the

results of Hamburger and Friedman, who showed that partial obstruc-

tion of the p}-lorus, resulting in extreme hypermotility and dilatation,

delayed the healing of ulcers produced by the local injection of silver

nitrate, particularly in the pyloric portion. It is in accord with the

results of Durante who produced ulcers by ligating the splanchnic

nerves. The ulcers shown by him to be chronic, present evidence of

infection. If Dinante had searched for bacteria, he would undoubtedly

have found them, because, in one of the chronic ulcers, I demonstrated

(after publication of his paper) not less than 50 cocci and diplococci

in the depths of the tissue which showed leukocytic infiltration; more-

over, no bacteria could be found in the healing ulcer from the same

stomach which showed no leukocytic infiltration.

"Might not this conception best explain the etiological relationship to

ulcer of the vagotonic or neurotic state in general, as emphasized espe-

cially by Westphal and Katsch, Gunderman, and Eppinger and Iless?

Disturbed motility and spasm of the stomach and hyperacidity, occur

commonly in neurotic persons.
" Moreover, if the lesions of the autonomic nervous system are ever

a cause of ulcer, as emphasized by Durante's experiments, then it may
be suggested, in the light of researches by Oftedal and myself on herpes

zoster, and other more recent experiments, that streptococci or other

bacteria or their toxic products may be the cause of lesions of the

autonomic nervous system.
" In support of the view that ulcer of the stomach in the adult is due

to streptococci, it should be stated that Gerdine and Ilelmholz, by the

use of the same methods, have not only shown that a recent epidemic

in Chicago of duodenal ulcer in infants was due to streptococci but in

restudying the sections of ulcers from a similar epidemic in Berlin,

reported by Helmholz seven years ago, they have demonstrated strepto-

cocci in ali but 4 of the 14 ulcers available. Furthermore, in a study
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of the etiolog-y of spontaneous ulcer of the stomach in doij;s, calves,

cattle, sheep, in conjunction with Hart and Henderson (as yet unpub-

lished), it appears that ulcer in' these animals also is due to a commonly
circmiiscribed streptococcal infection.

"The occurrence of acute ulcer of the stomach and exacerbations of

the symptoms in chronic ulcer in connection with foci of infection; the

improvement in s^Tnptoms following removal of foci of infection; and

the development of new ulcers after excision of the ulcer in patients in

whom chronic suppurating foci have not been removed—all strongly

suggest the etiological relation between remote foci of infection and

ulcer. None of these observations, however, proves the etiology of

ulcer. The demonstration of streptococci in the foci of infection in

patients with ulcer and in ulcers themselves, and the fact that they

localize in the stomach in animals, furnish what seems to me to be the

final proof of the etiology.

"The conditions under which streptococci acquire affinity for vari-

ous organs are still obscure, but of the existence of this affinity of

streptococci in diseases there is no question. The fact that in some

instances streptococci were isolated from relatively insignificant foci of

infection, and the fact of their presence in patients with ulcer o\'er a

long period suggests, as I already pointed out, 'that differences in the

host may aft'ord the peculiar type of reaction, or the individual harbors

a particular focus of infection which is fa\orable for bacteria to acquire

the various elective properties.' These observations suggest strongly

that while removal of evident foci of infection is important, cure should

not always be expected.

"The periodic occurrence of exacerbations in symptoms followed by

c{uiescent intervals in chronic ulcer would seem to be best explained on

the basis of infection, the former being due to a lighting up of the dor-

mant infection or to reinfection from a focal source when immunity is

low and the latter to quiescence of the infection, the result of height-

ened local or general immunity."

These observations are of the greatest importance and should set us

to thinking. I am not convinced of the "infection" theory of ulcer in

spite of the brilliant reasoning and excellent data deduced from these

experiments. It was my privilege to study some phases of the ulcer

question under the auspices of the Carnegie Institution, and we were

then able to produce ulcer in laboratory animals with a great variety

of non-bacterial substances, chemical and pharmacological toxins differ-

ing widely in their effects. These ulcers were similar to those produced

by Bolton with his gastrotoxic sera, and were very similar to the lesions

which Rosenow has produced and which I saw in Boston several years

ago. It is my belief that there are many etiological causes for ulcer and

that no one etiological factor will explain all. Examination of the

residuum on the empty stomach will, in many instances, disclose

streptococci, and it would seem to be a relatively easy matter for these

acute ulcers to become chronic through secondary infection, which might

occur at the moment of their formation. Rosenow's conclusions, how-

ever, are of the greatest value, and I, for one, am disposed to partially
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acc'cj)! tlu'in. not as a (•()mi)l('t(' cxplaiiatidii of ilir causation of iiKxT,

but as one of the ini|)f)rtant ('OTitrihutiiij; factors.

It is therefore not uureasoual)le, in the \\\:\\X of the ahove studies, to see

clinicians treating ulcer by autogenous vaccines prepared from distant

foci of infection. These vaccines consist of the isolation of organisms

from foci of infection in the nose, throat (tonsils, pyorrheal i)ockets,

etc.) and then their acbninistration to the patient, l-'urtherniore,

culture of the excised gall-bladder and appendix has been tried. Much
more will be heard of these methods of treatment in the future as well

as the alleged specificity of certain organisms, as the streptococcus and

the colon bacillus in ulcer formation. I would point out one thing,

however, and that is the frequency of actual intragastric infection,

which I have described in a communication about to be published.

The method of diagnosis by fractional technic is also described, as well

as the method of intragastric sterilization. While it is true that the

hematogenous route may explain many infections, others can be traced

to swallowed infected material in stomachs which are physiologically

below par and have lost their ability to resist infection—namely by

reduction in secretory output, disturbances in motility, and actual

changes in the gastric mucous nieinl)rane.

Spasm of the Stomach and Duodenum. This condition has worried

many observers and is worthy of the most careful study. It was thought

that when the subject of vagotonia and s\inpathicotonia was investi-

gated, we Avould find simple methods for studying the irritability of

the \-agus and the sympathetic plexuses. However, no real advance

has been made in this field, and we still lack satisfactory clinical methods

for estimating the degree of spasm or atony of the smooth musculature

of the gut, and, more confusing still, is the unquestioned association of

spastic and atonic phenomena in the same individual.

Carman^ contributes a rontgenographic study of spasm which is

worthy of review. He points out that spasm of the stomach is either

intrinsic or extrinsic, intrinsic in that it is due to an intragastric lesion,

extrinsic those due to lesions outside the stomach. Spasm of the stomach

due to an intrinsic lesion is generally due to ulcer, but may be asso-

ciated with cancer. Three forms of spasm due to ulcer may be flistin-

guished: (1) The incisura or hour-glass stomach, (2) diffuse spastic

distortion of the stomach, (3) spasm of the pyloric sphincter (pyloro-

spasm). The incisura is a spastic contraction of the circular fibers on

a plane with the ulcer and shows an indentation of the opposite curva-

ture, which, when deep, produces the bilocular or hour-glass stomach.

Frequently, ulcer of the stomach is accompanied by diffuse gastric

spasm (gastrospasm) affecting a considerable portion of the pyloric

segment. Finally, the form with pylorospasm shows six-hour barium

or bismuth retention. He points out the interesting fact that cancer

may be accompanied by spasm.

Extrinsic conditions, such as ulcer of the duodenum, gall-bladder

and appendiceal lesions produce spasm, usually localized and regional,

> Journal of the American Medical Association, April 22, 191G, vol. Ixvi, Xo. 17,

p. 1283.
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but occasional extrinsic causes can induce almost total gastrospasm

characterized by gastric hypertonus which far exceeds the physiological

limits. This picture under the .r-rays resembles some of the extensive

deformities produced by scirrhous cancer. Other extrinsic causes which
have been noted are hysteria, pancreatic disease, tabes, arteriosclerosis

affecting the abdominal viscera, renal and ureteral calculi, uremia, and
poisoning by lead, nicotine, and morphine.

Spasm resulting from ulcer or cancer is persistent and unvarying.

With it, if frequently seen, the a;-ray evidence of the condition, such as

the nichen s\iiiptoni or the defect in filling. The indirect, or extrinsic

form is often brief in duration and intermittent in appearance. Bella-

donna or its alkaloid, atropine, seems to have almost no effect on the

intrinsic type, while in the extrinsic type, tincture of belladonna in the

dose which Carman recommends, 15 to 20 drops three times a day for

several days, reexamining at intervals, causes a disappearance of the

condition. He insists upon the fact that the patient shall show the

physiological effects of the drug as well.

There is also frequently associated with ulcer of the duodenum spasm
which has its origin almost always, as Carman points out, in an actual

duodenal lesion. In other words. Carman does not take much stock in

spasm of the duodenum due to extrinsic causes, although duodenal

lesions will frequently cause spastic phenomena in the stomach.

Exfoliating Gastritis. Van Leersum^ discusses the question of exfoli-

ating gastritis. He makes a practise of examining the gastric lavage

water for the presence of pieces of mucosa and has found in the last two
years eighty-eight pieces, nine of which were from one patient. The
important point is that the diagnosis of exfoliating gastritis is only

made when these fragments are found on repeated occasions. There
is pain in this condition, but it is mentioned as being less than that of

ulcer (?). The gastric secretion is usually low in acidity, although he

never found achylia, and while it resembles that of gastritis, the material

removed is more fluid than that of gastritis. A point regarding the

condition is that for weeks or months the stomach may be apparently

normal.

The stomach must heal quickly after these fragments are removed,

as serious hemorrhage has never been seen with this condition. In the

treatment, overheated foods, spices, and mechanically irritating foods

are enthely removed from the dietary, and medication consists in using

an astringent, such as silver nitrate, directly on the mucous membrane.
He has the patient take, before meals, 15 c.c. of a solution of 0.5 gram
of silver nitrate in 300 c.c. of distilled water. The patient must be

warned not to take this without medical control, inasmuch as he has

noted silver poisoning after taking as little as 2 or 3 grams. The nails

and gums show the first signs of argyria. Discoloration of the skin

occurred in one patient who had used G.7 gm. of silver nitrate in the

course of three years.

All food should be in puree form and avoid taking liquids too hot.

1 Nederlandsch Tijschrift voor Geneeskunde, Amsterdam, May 6, vol. i, No. 19,

p. 1589.
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Gastric Conditions Due to Nitrogen Retention of the Blood Serum. 'I'lii^

is by no means a new conception and lias hccn dcscrihcd on \arious

occasions, but the significance of nitrogen retention, as measured by

various laboratory procedures rather than the simple association of

renal disease, is one which is worthy of note. Castaigne some time ago

described the hypersecretory ])henomena associated with chlornremia

or salt retention.

("hace^ gives an account of 22 cases of nitrogen retention (hie to

chronic nephiitis, 10 of which died. A tabulation is made of those

cases which gave gastric s.Muptoms, together with the uric acid, urea,

and creatinin-nitrogen content of the blood serum. It is not surpising

that very early cases of nephritis, as Fisher and others liave pointed

out, should show a retention of uric acid without any corresponding

retention in urea or creatinin, while cases in the last stages should be

the only ones in which a decided increase in creatinin is encountered.

Following that scheme, therefore, he divided his cases into those in

which high creatinins were a feature and those in which high uric acid

was the prominent feature. This arrangement has been made owing

tp the fact that the retention of creatinin is a great prognostic sign in

nephritis, while uric acid is principally of value as an early diagnostic

sign. The similarity in the 10 fatal cases, so far as their gastric s\inp-

toms were concerned, is rather striking, namely—vomiting and epi-

gastric pain; while in the non-fatal cases, vomiting, gaseous eructations,

with both diarrhea and constipation, were found. In cases with obscure

gastric disturbances, the chemical examination of the blood has been

found very valuable.

The Possibility of Lowering Gastric Acidity by Means of Diet. P. I.

Denisova-Suchevskaja- cites a large number of authors to show a divi-

sion of opinion with regard to the effect of diet on hyperacidity. While

some gastro-enterologists assert that a diet rich in meat and eggs

diminishes hyperacidity by combining with the free hydrochloric acid,

others maintain that such a diet stimulates gastric secretion and recom-

mend a carbohydrate and hydrocarbon diet as the most suitable. Still

others are of the opinion that diet has no efi'ect one way or the other,

the point of greater importance being the quantity of food given. His

own conclusions are that a diet of vegetables and fats is of \'alue in the

treatment of hyperacidity because it remains in the stomach for a short

time and does not stimulate gastric secretion, but brings about a per-

manent reduction of acidity. These conclusions are based on observa-

tions made in Professor larotzky's clinic. The fliet, as recommended

by Professor larotzky, consists of the whites of 3 or 4 eggs in the morn-

ing and 60 to 80 grams of butter in the afternoon. In a day or two the

whites of 2 eggs and 40 grams of butter, unsalted, are given in addition,

increasing so that in about a week the patient receives the whites of 8

eggs and 140 to 160 grams of butter daily. This diet contiiins about 1700

calories. In severe cases, and in gastric ulcer, the treatment is begun with

the white of 1 egg and 20 grams of butter daily. Under this diet the

1 American Journal of the Medical Sciences, 1917, vol. cliii, p. 801.

-Russkiy Vrach, July 9, 1916; abs., New York Medical Journal, 1916, p. 1165.



44 DISEASES OF THE DIGESTIVE TRACT AND ALLIED ORGANS

patient neither asks for, nor receives, water. If thirst is excessi\'e, enemas

of sugar in water are given. In about ten days or two weeks the whites

are reduced to 3 or 4, the butter to GO to SO grams and a hmited amount
of carbohydrates and fats added. These consist of puree of potatoes,

rice, farina, and oatmeal with butter. Later, vegetables well-cooked

and mashed, with the adflition of butter, but without salt, adtled. A
number of cases are described in detail, showing that this dietetic

regime brought about a marked reduction of the hyperacidity and
improvement of the s\inptoms.

Achylia Gastrica. Andresen^ contributes an interesting study on

achylia. In discussing the etiolc^gy, he considers: I, abnormalities in

the gastric glands; II, abnormalities of the blood; III, abnormalities

in the nervous system.

I. Ahnormalitics in the gasiric (jUinds producing achylia may be of

three kinds: (1) Functional, a condition in which normal glands do not

produce a normal secretion, this he considers infrequent; (2) inflamma-

tory conditions of the gastric mucosa, (a) catarrhal, as the result of

chronic irritation from the ingestion of alcohol or nicotine to excess,

or improper or insufficiently masticated food; {b) infective, as the result

of primary foci of infection elsewhere causing a general inflammatory

contlition of the gastric mucosa (89 per cent, of his cases showed infec-

tions of the mouth, nose, and throat) ; (3) atrophy of the gastric mucosa

as shown or rather produced by (o) chronic inflammation as the above;

(h) arteriosclerosis with attendant sclerosis of the mucosa; (c) new-

growth pressing upon or destroying the secreting cells, such as carci-

noma, sarcoma, fibroma, gumma, or extensive scar tissue from chronic

-ulcer; {d) distant wasting diseases, such as tuberculosis, intestinal para-

sites, chronic malaria, diabetes, plumbism, sprue, pellagra, etc.

II. Diseases of the blood—might interfere with the carrying of enzyme
activators or HCl producers. They include: (1) Anemias and leuke-

mias, pernicious anemias, and chronic gas poisoning with its gas destruc-

tion of the blood; (2) so-called gouty conditions and intestinal and other

toxemias; (3) syphilis, tuberculosis, or any form of septicemia; (4) dis-

eases of the glands of internal secretion.

III. Abnormalities i)i the nervous system, tabes, vagotonia, and sym-

pathicotonia [only the later

—

Reviewer] as well as chronic infected

conditions in other parts of the body acting through the nervous sys-

tem. A simple explanation would be, although it is not completely

substantiated, that with the exception of those congenital cases and

those due to tumor or disease of the glands of internal secretion, it is

always due to a chronic generalized hematogenous infection of the gas-

tric mucosa, probably by the Streptococcus viridans as the result of a

primary focus of infection elsewhere. They ha\'e used my fractional

method in 190 cases, 19, or 10 per cent., showing true achylia. In

recent studies we have found the incidence of total anacidity from 8

to 10 per cent., being larger in hospital practice, which would tend to

incriminate infection.

' Medical Record, Novemlier 11, 1916.
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The prognosis of this coiiditioii naturally (Icpciids ni)()ii the cause,

tlic author's finding, which is corrected, is that only a comparatively

small number show complete recoNcry in secretion. This is true of the

chronic achylias. Apparently there was a typographical error in the

text, as in the reprint, the author has corrected this.

(I have reported at the last meeting of the American Medical Associa-

tion some studies on achylia, showing that in almost every insiance the

disease is not confined to the stomach, and inxohes the bowel. In that

same paper I reported a number of cases from a ver\- much larger

number of achylia cases, in which there was a return of tlu^ secretion.)

TABLE A.-OTHKH ( ( »M)ITI()N"S LIABLE TO ( AU8E ACHYLIA.

Disease. Number. Per cent.

Pelvic disease 11 17.0

Chronic alcoholism 10 15.0

Tuberculosis 10 lii.O

Cardiovascular-renal disease 8 11.0

Gastric carcinoma 6 9.0

Call-stones 3 4.5

Appendectomy (postoperative) 3 4.5

Goitre 3 4.5

Dialoetes 2 3.0

Chronic malaria 2 3.0

Chronic gas poisoning 2 3.0

Miscellaneous 6 9.0

Total 66 100.0

Tkeatmext of Achylia. The indications for treatment in achylia

gastrica group themselves under the following general heads

:

1, "The removal of an infected foci, which, in addition to being a

probable etiological factor in the disease, tend to weaken the patient's

reconstructive powers, so necessary to an efi'ective cure. Operative

treatment of such an infected foci in the mouth, nose and throat and

accessory sinuses, abdomen, pelvis or any other part of the body should

be preceded, if possible, by a course of dietetic and tonic treatment,

and the use of autogenous \accines of the Strei)tococcus viridans,

obtained from these foci of infection. This procedure would tend to

J)re^•ent complications when operation would throw into the circula-

tion large amounts of infective material. If the infective theory is

correct, the use of the vaccines might also be of some theoretical value

in hastening imj)rovement in the condition of the gastric glands. In

the few cases in which we have tried this method, impro\einent in the

patient's condition seemed more ra]iid and more complete than in those

where it was not used."

2. "The treatment of any con.stitutional abnormality complicating or

possibly acting as a causative factor in the achylia. This would include

treatment of the anemias, leukemias, malaria, syphilis, tuberculosis,

cardiovascular and renal diseases, rheumatic conditions, alcoholism,

etc. In addition to treatment specific for any of these conditions,

tonics would be indicated. I have been in the habit of combining ferric

chloride and calcium chloride with the hydrochloric acid usually given
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in this disease. The use of the so-called bitter tonics before meals may
in some people have some effect in stimulating the appetite, but no effect

on the gastric secretion may be expected, as shown by the recent

researches of Carlson and others. The best tonic after all is a proper

diet, and this will be discussed later in detail. Exercise, especially in

the fresh air, gjTiinastics, baths, and change of scene are of value.

Abdominal massage and electricity may be used."

3. "The treatment of the diseased stomach must have as its keynote

the conservation of its motor function. With the secretory function

impaired, the motor function is of the utmost importance, and any
measures, such as overfeeding or overdistention by careless lavage,

should be avoided. Lavage was formerly a very popular procedure,

but has more recently been practically abandoned. The amount of

mucus removed by this method is probably more than compensated

for by the subsequent increased secretion of mucus by the irritated

stomach, A tumblerful of hot water given one-half hour before meals

has a cleansing effect, besides being a valuable addition to the diet.

Mineral w-aters are not necessary, but, where given, should be those

which contain sodium chloride as a principal constituent. ]\Iineral oil,

given in tablespoonful doses, morning and evening, is soothing to the

irritated gastro-intestinal mucosa, and besides being of value in reliev-

ing constipation, is not contra-indicated in diarrhea."

4. "Dietetic treatment: The diet should be concentrated, and should

consist of small amounts of food frequently repeated, preferably every

two and one-half or three hours. The food should be in such form as

to cause the least possible irritation to the diseased mucosa, and to

require little or no alteration to make it digestible, by the intestinal

secretions. To prevent putrefaction, it is best at first not to allow

any kind of meat. For the same reason eggs should not be allowed unless

soft-boiled and then only in moderation, not more than one a day.

It is better to derive the necessary protein of the diet from vegetables,

or from nuts in moderation. Gelatin is also valuable as a protein sparer.

Milk should be an important part of the diet, and it is well borne except

in some diarrheal cases, where it seems to cause more irritation of the

bowel. Frequently, however, this tendency to irritation can be o\'er-

come by having the milk peptonized or acidulated with dilute hydro-

chloric acid, one dram to a glass of milk added just before the glass of

milk is taken. It has been our experience that buttermilk and arti-

ficially soured milk is not borne well.

"Carbohydrates form a valuable part of the diet in these cases.

Starches are best given in such a form that the protein envelope, which

requires digestion by the gastric juice, shall have been broken. For

this reason strained vegetable soups, or purees of potatoes, peas, beans,

lentils, spinach, or carrots, are valuable. Thoroughly cooked cereals

and puddings, served with cream or with stewed fruits, or fruit juices,

are tasty and easily digested. Flaked or shredded cereals are also

good, as are bread, toast, and simple crackers. The so-called 'vege-

table meat' jn-eparations made of vegetables and nuts, provide an
agreeable variation to the diet. Sugars are of value, but must be taken
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in moderation to avoid acid fermentation in the l)owel, as evidenced

by sour stools. The less fermentable sugars, such as lactose or maltose,

may be added to the diet to increase its fuel value.

"Fats and oils, in the form of butter, cream, olive oil or yolk of egg,

are good to add to the caloric value of the diet, and also tend to soothe

the irritated gastric mucosa. Taken to excess they are bad, especially

in the presence of diarrli(>a.

"Beverages besides milk -which may be allowed include cocoa, weak
tea, or coffee, or, better, cereal coffee substitutes, and fruit juices.

The use of alcohol in any form should be interdicted, as should be the

use of tobacco.

"In a general way the diet should consist of between 2000 and 3000

calories, a little more than the amount required in the average normal

person. The best index of a proper diet is the patient's weight. In a

debilitated, undernourished patient, an increase in weight is necessary;

in no patient is loss of weight during treatment admissible. A good

sample diet for a single day, consisting of 2515 calories, is shown in

Table B. By varying the nature and c^uantity of the different constit-

uents, such a diet can be made acceptable, or even agreeable to the

patient."

5. "The use of hydrochloric acid and enzymes is a subject about

which there is still considerable controversy. Probably the most valu-

able aid in relieving the symptoms of achylia gastrica is the use of

hydrochloric acid. While this acid cannot of necessity be given in

such quantities as to ensure a concentration in the gastric contents

even approaching the normal, its effect, even in small doses, is remark-

able. The distress and sour regurgitation after eating are very quickly

relieved. Vomiting usually ceases at once, and diarrhea, in my experi-

ence, has been always controlled within a few days, being often fol-

lowed by obstinate constipation. The beneficial effects following the

use of hydrochloric acid can be ascribed to the fact that its ingestion

produces effects similar to those produced by the normal acid in the

stomach, viz., a stimulation of gastric, intestinal, and pancreatic secre-

tion, a changing of proenzymes into active enzymes, an improvement

of amylorrhexis by aiding in the digestion of the starch envelopes, and

the antiseptic action. The dose of the acid should vary from fffteen

drops to one teaspoonful or more of the dilute hydrochloric acid, prefer-

ably beginning with larger doses and reducing their size as s^Tnptoms

arc ameliorated. It should be given one-half hour after eating, well

diluted with water, and swallowed through a tube to avoid burning

the teeth. By dissolving one teaspoonful of cane-sugar, in the wine-

glassful of water, retching of the oral mucosa can be further avoided.

A substitute for th(> acid, sup])()sed to be less disagreeable to the patient,

is acidol, a hydrochloride of betain, which is said to form nascent hydro-

chloric acid on reaching the stomach. The dose is from 10 to 30 gr.,

each grain representing one minim of hydrochloric acid. It is expensive

and not nnich better liked by patients than the very cheap acid, given

as above described."
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TABLE B.
Breakfast.

Quantity. Calories.

Apple sauce 4 ounces 75
Milk 6 ounces 125

With cocoa or lactose § ounce 40
Cereal 4 ounces 75
With sugar 1 dram 25
With cream 1 ounce 50

Egg poached on toast 1 egg, 1 slice 150
Bread and butter 1 slice 65

605
10.30 A.M.

Milk 6 ounces 125

With lactose h ounce 40
Graham crackers 2 small 10

175
Lunch.

Cream vegetable soup or piu'ee .... 5 ounces 125

MUk and lactose as above 6 ounces 165
Bread and butter 1 slice 65
Bread or chocolate juidding 4 ounces 200

555
4 P.M.

Milk and lactose, and Graham crackers as above .... 175
175

SUPIER.

Potato or tomato bisque soup .... 4 ounces 75
Fresh asparagus 1 ounce 25
Raw cabbage salad 2 oimces 50
Bi-ead and butter 1 slice 65
MUk and cocoa or lactose as above 165
Gelatin with cream 4 ounces 50

430
On Retiring

MUk, lactose and Graham crackers as above 175
175

After Each Meal.
Olive oU I ounce 400

400

Total uuml)er of calories 2515

Fischer* discusses the (luestion of the treatment of achylia. He
empliasizes the complexity of the fUstiirbance and the necessity of

considering the various factors in\olved. There may be a distiu'bance

in the digestion of either the fats, proteins, or carbohydrates, but, as

a rule, all three are invohed, and the principle in the treatment is to

save the bowels as much as possible. Buttermilk, whey, kefir, and milk-

sugar render important service, as well as massage, hydrotherapy, and
oil enemas. Small frequent meals are indicated, and he points out

that buttermilk, yoghurt and whey are borne better than milk. The
care of the mouth is also an important factor. Food should be soft,

and mushy, and when meat is gi\en it should be very finely chopped.

Tapioca, rice, and meringues can be used to give variety to the diet.

As beverages, he allows only tea when the motor power is insufficient

and orange flower tea when it is normal, linden flower tea when there

1 Correspondonz-Blatt f. schweizer Aerzte, Basel, September 9, vol. xlvi, No. 37,

p. 1121.
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is gastrofjt'iious diiiiTlica and yo^diurt when tlicir is coiistipatioii. Tlicse

l)('\('rap's ai-c used oiur a day at aftcrrioou tea.

Gastric Ulcer. Ouuiix of Gastiuc Ulcp:u. The Trophic FAvincni.

Durante' reviews the question of the origin of gastric ulcer, and beHeves

that the sympathetic nervous system is hirgely responsible for this

condition, inasnuich as it controls the \'asom()tor nerves to the stomach

and is the trophic nerve as well. Durante performed experimental

studies and used the lumbar route in his nerve resections. His results

were as follows:

1. No lesion results after resection of the major splanchnic.

2. liesection or ligation of the median splanchnic invariably caused

hemorrhagic and non-hemorrhagic lesions.

3. Kesection of the minor splanchnic occasionally produced a slight

hemorrhagic lesion.

4. Kesection of the median and minor splanchnics caused lesions.

5. Resection of the three splanchnics produced lesions.

6. In resection or ligation of the median splanchnic, hemorrhage and

intense congestion were seen in the adrenal of the corresponding side;

but these changes did not occur alone when the major splanchnic alone

was resected.

The hemorrhagic lesions appear to be due to a minute lesion in the

bloodvessel of the muscularis mucosae. The hemorrhagic area is conical,

its base coincident with the surface of the mucous membrane. The non-

hemorrhagic areas are small, conical, pale, and few in number. These

mark the first stages of a specific kind of ulcer which i)resents the char-

acteristic features of true chronicity. Disturbed enervation will suffice

to present lesions, both acute and chronic, comparable to those in man.

Overstimulation, rather than insufficient innervation, seems to be the

cause of hemorrhagic gastric ulcer. The non-hemorrhagic lesion is due

to a spastic disturbance due to the action of the adrenal. This action

produces rupture of the bloodves.sels at some points and spastic con-

traction at others. I deer may be produced b>- any agent capable of

damaging the sympathetic nervous system, as it is on the integrity of

this system, which controls the circulation, secretion, and i)rofound

sensibility of the stomach, that the very life of the gastric cell may be

said to depend.

Diagnosis. Dahl- discusses the question of the diagnosis of

ulcer in 41 cases which he had observed and operated on. In 19

of these cases, there had been no bleeding except occult in 2. but all

sufi'ered from pain coming on two to four hours after eating, except 4

who suffered pain one or two hours after eating. In none of them did the

pain come on earlier than one hour. The pain always came on at the

same point, but it came in the shortest time interval after a small meal

and after the longest time with a large meal. In ([uite a few cases there

was no painful point. In a number, there was tenderness only during

the painful intervals. There was hypersecretion in only 8 cases, and no

> Surgerj-, Gynecologj- and Obstetrics, 1916, vol. x.\ii, p. 390.

- Hygiea, Stockholm, vol. Ixxviii, No. 18, p. 1408; abs.. Journal of the .American

Medical Association.

4
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vomiting in 23 of the 41 cases. Vomiting occurring at the height of the

pain is characteristic, but rare. The rontgen findings were not decisive

in 4 cases examined with the screen. In short, according to this author,

the pain is the only rehable point in the diagnosis of gastric or duodenal

ulcer. The patients were from eighteen to sixty years of age and the

dm-ation of the ulcer s^inptoms dated from one to thirty-seven years

before.

Treatment of Gastric Ulcer. One of the most interesting com-
munications in this line has been that of Smithies.^ Smithies discusses

the etiology of the ulcer, summing up the problem of therapy from

clinical, experimental, histopathological, and physiological grounds.

A resimie of this paper is well worthy of careful consideration, and I

have gone over these studies rather fully because I feel that many of his

deductions are fully justified by modern research.

The problem: 1. Clinical. Gastric ulcer is a disease which may be so

mimicked by non-ulcerous conditions of the stomach and upper abdomen
that at times its determination becomes a matter of difficulty. That it

can be essentially latent we all know, and that it exhibits a periodicity in

about "84 per cent." of cases is a fact to which every clinician will attest.

Acuteness of symptoms does not necessarily indicate the nature of the

ulcer, inasmuch as acute manifestations, histologically, may become
engrafted on an old ulcer. Smithies says, "peptic ulcer is an ailment

entirely indistinguishable from the early appearance of gastric cancer,

syphilis, or tuberculosis;" and equally important this fact, "that it is a

disease which but rarely occurs in individuals not already affected with

other clinical abnormalities—infections of the head, throat, and neck; ab-

dominal disease, i. e., inflammatory changes in the appendix, gall-bladder

perigastric l;\inph nodes, pelvic structures, etc.; disturbances in the

eliminative, nervous, and l;sTnphatic systems; and malfunctions in that

group of glands concerned with food digestion and assimilation." A
statement which, to our way of thinking, is entirely justifiable and in a

sense forms the basis of the argument that ulcer is "a systemic disease."

2. Experimentation. The interesting and important fact regarding

this phase of the study of ulcer is that many methods markedly different

in their effects ha^e succeeded in producing ulcer. The methods used

in experimentally producing ulcer are legion, and need merely be

enumerated: Bacteria, bacterial toxins, cutaneous burns, poisons

of metabolic origin, extrinsic poisons, and poisons introduced into the

stomach, alterations in the circulation of the stomach, artificial stenoses

of the pylorus, and mechanical trauma. This does not complete the

list, but in most instances the lesions produced are similar, and simply

emphasize the fact that many methods maj^ accomplish the same end.

Smithies states that this summary indicates that we cannot expect to

establish a single definite cause for ulcer formation. jVIost of these

workers have insisted on isolated causes for ulcer formation: Rosenow,

the streptococcus; Bolton, the action of gastrotoxic sera and the

alteration of body sera in such a way that localized cell necrosis and

^ American Journal of the MedicEsJ ScienceSj 1917, vol. cliii, p. 547.
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digestion occurs; Tiiixk, the jictioii of the colon bacillus, while in the
experiments already mentioned we found that both l)acterial and
non-bacterial toxins were capable of producing ulcer. It would there-

fore appear that we have no basis for regarding ulcer as a distinct disease

entity.

3. Uistopatlwhgicul. There is no relationship between the histo-

pathol(\e:y of ulcer and its symptoms in most instances. Chroriicity,

in the histoi)athological sense, by no means indicates that a peptic ulcer

is old in months or years. Malignant degeneration may occur quickly
and in no way point to the existence of a i)reviously benign aflection.

It would also be of significance to recall that the majority of peptic
ulcers occur in that i)art of the stomach in which the greatest circulatory,

muscular, and nervous activity is manifest.

4. Phy.nologicol. (a) Chemical: It is a striking thing that the
corrosi^•e action of the gastric juice has been assumed as responsible for

ulcer formation and usualh' tliis factor has played the leading role in

treatment. In a recent study of 500 cases of peptic ulcer, Smithies
found in but 40 per cent, a concentration above 0.3 per cent, free IICl.

In 35 per cent, the acidity was well within the normal range, while in the
remaining 25 per ceiit. the acidity was reduced or was entirely absent.
[This is entirely in accord with our findings, and represents roughly the
normal quota of hypersecretory, isosecretory and hyposecretory findings,

achylia being a very rare finding in healthy individuals, although we
have found such cases—namely, achylia without symptoms.

—

Revieicer.]

Many ])oints emphasize the secondary importance of acid in the primary
formation of ulcer. That it i)lays an important part after the ulcer has
become chronic, I think no one will doubt. (6) ]Motor: It would seem
that the mechanical factors concerned with digestion are of greater

imi)ortance than are \'ariations in secretory function. This may be true
regarding general digestive processes; it is hardly true regarding the ability

of the stomach to resist infection. It is with the mechanical factors

that Smithies proposes to deal in proposing a rational treatment of ulcer.

In order to emphasize these points, the following important facts must
be borne in mind : The fasting stomach is in a state of tonic c-ontraction.

It is rarely empty. [Never so.

—

Reviewer.] It contains both hydrochloric-

acid and pepsin. These secretions apparently aid in preserving gastric

tone, in digestilig mucus, dead bacteria, and desquamated cell detritus.

Hunger is manifested by rhythmic gastric systoles. These precede
appetite desire, and cause an unpleasantness that leads to eating.

Repeated swallowing motions cause an inhibition in gastric tonus. Eat-
ing starts gastric juice production. Food entering the stomach initiates

peristaltic action peculiar to gastric digestion. These peristaltic move-
ments continue so long as food remains in the stomach. They pass
from the pars media toward the pylorus in rhythmic sequence in a given
case with equal intensity, thus maintaining a constant pressure in the
antrum. The proximal third of the stomach acts mainly as a sac or
reservoir, and is comparatively free from peristaltic activity. The acid
reaction of the contents of the fundus closes the cardia. 'J'he discharge
of chyme from the stomach is intermittent. The pjlorus opens only
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when the gastric contents relax the sphincter. The presence of acid

ch^Tne in the duodenum closes the pylorus and keeps it closed until the

duodenal juices have rendered its contents neutral or alkaline. The

peristaltic waves press the acid chyme toward the pylorus and intimately

mix the gastric contents and digest them. Only after the duodenal

contents are neutralized can the pylorus relax and the acid ch\ine pass

through. This alternate opening and shutting of the pylorus with the

discharge of chyme is continued until the stomach is empty.

Water and normal salt solution cause limited gastric secretion and

rapid stomach emptying. We have demonstrated that water is a definite

gastric stimulant and on that basis the water meal of x\ustin is given.

Carbohydrate foods leave the stomach quickly on account of their failure

to unite with the acid gastric juice (also because they cause relatively

less sthnulation of the gastric secretion and no pancreatic regurgitation,

or very little). Alkali delays the appearance of acid by temporarily

checking the secretion of the acid gastric juice and also by uniting with

the free acid already poured out. The acid control of the pylorus is thus

interfered with and emptying delayed. Protein food leaves the stomach

slowly because proteins join with the free HCl and thus for a time retard

the development of the acid reaction which initiates pyloric opening.

Protein has also been shown by Khingine to cause the secretion of 50

per cent, more gastric juice in the first four hours of digestion than when
carbohydrate is fed. When such protein is passed into the duodenmn

there is more acid to neutralize than when carbohydrate is fed, conse-

quently the pylorus remains closed a longer time and the antrum of the

stomach is subjected to intense peristaltic activity without relaxation.

[This is not exactly true inasmuch as some of the material is almost

constantly passing the pylorus during even the delayed periods, tonic

closure rarely occurs even with protein meals.

—

Reviewer.] It is esti-

mated that in such an event, waves numbering from 300 to 500 an hour

pass over the stomach. Cannon states that at the end of half an hour

eight times as much carbohydrate as protein has been absorbed, and

there exists twice as much carbohydrate as protein in the jejunum. Fats

remain longest in the stomach because they- excite little free HCl pro-

duction and consequently the acid control of the pylorus is reduced to a

minimum (?).

In the treatment of ulcer. Smithies believes in getting rid of all

infections, and carries out the following method of medical treatment

which I have given almost verbatim:
''1. Rest in bed, both physical and mental, for from one to three

weeks. Bodily and psychic activity stimulate peristalsis.

"2. Rest to the stomach itself. When it is recalled that during an ordi-

nary ineal the digestive processes demand more than 2000 peristaltic

Avaves, the effect of such as a mechanical irritant to an ulcer or the ulcer-

bearing area cannot be disregarded. Complete rest for the stomach

also demands avoidance of irritating medicine, gastric lavage, and

frequent abdominal examination of the suspected focus.

"3. Local applications to the abdomen. Painful spasms are further

prevented b>' having constantly applied to the abdomen compresses

saturated with Ochsner's fluid (alcohol and boracic acid).
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"1. Kcepinfi flic stonuwh cmptji of food. Tliis promotes licaliii^^ by
limiting local irritation from the food itself, from redncing the amount
of gastric juice required to digest food, by limiting gastric peristalsis and
avoiding i)ainful gastrospasms which limit free circulatory interchange.

The abstinence from food by mouth should be insisted u|)on for from

three to seven da>s, according to the case. The jx'riod of fast is deter-

mined best by clinical disappearance of gastric spasm (pain regurgitation,

waterbrash, heartburn) and by fluoroscopic proof of absent or diminished

gastric peristalsis. During the fast, paraffin wax is chewed for fifteen

minutes every hour. It keeps the mouth clean, i)romotes free flow of

protective saliva and nnicus, counteracts painful hunger contractions

and gastrospasms, and allays thirst.

"5. Rectal fcedinq. During the fasting period, rectal feedings are

instituted. From oOO to KKH) calories of nutrient mixture are given

in twenty-four hours. We use a clyster containing one ounce of 50 per

cent, alcohol, one ounce of glucose with normal salt solution to make
240 c.c. The nutrient enema is given at body temperature by the drop

method. The drops flow at the rate of 30 to GO drops per minute.

During the first day of rectal feeding, 10 drops of tincture of opium are

given with each enema.
"6. When mouth feeding is begun, usually from the fourth to seventh

day, two factors control the choice of diet: {a) nourishment should be

liquid and administered warm in small quantities freciuently, and (6)

carbohydrates should be selected.

"
(fl) Small quantities of liquid food should be frecjuently administered

in order that the stomach empties rapidly with the least effort and thus

remain food-free for the longest time, thereby giving maximum time of

rest for ulcer healing. The duodenal digestion must be called upon
until gastric conditions warrant demands being made upon stomach

digestion. Keeping the stomach food-free keeps hydrochloric acid or

pepsin production to a minimum. From 4 to (> ounces of warm licpiid

are given every hour.

"(6) As experimental facts have established, carbohydrate foods

leave the stomach most quickly. Therefore, liquid carbohydrate mix-

tures (barley water, rice gruel, thin cream of wheat, thin creamed

vegetable soup, etc.), are fed. Milk is not given as routine. Milk

results in almost i)ure protein clots in the stomach. These act as do

other proteins and remain for a long time in the stomach as a source of

irritation, as stimuli to acid secretion and as choice culture media for

bacteria. If milk be given at all, it should be first parboiled or pre-

digested. Carbohydrate liquids produce the least secretion of IICl and

pepsin, and are weak stimuli of gastric peristalsis and impose the

mininnun of work upon the duodenum. It should be recalled that the

pylorus opens only when the duodenal contents are neutral or alkaline.

If the gastric contents are of such nature as to impose slight demands
upon the stomach secretions and motility, the duodenum has little

work as a neutralizer to perform and the pylorus remains free from

spasm and opens readil\'. There are thus avoided gastric stagnation

and accumulation of distressing free and combined acids, which prevent
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healing and which usually demand frequent lavage or the exhibition of

large quantities of alkali.

"7. Limitation of overproduction of gastric acid. This is obtained by
keeping the stomach food-free as above described. This secondarily

limits both the frequency and the strength of gastric peristaltic waves.

Unless food leaves the stomach rapidly, gastric glands continue secretion

and coincidently stress of gastric peristalsis upon the pylorus keeps up
constant irritation of ulcer-bearing areas. If the above points estab-

lished by modern physiological research are borne in mind, the exhibition

of large quantities of alkali are unnecessary. Their use is certainly

unscientific. Providing the gastric lumen is patent, the stomach empties

freely. There is no stagnant, irritating, fermenting residue. Large

quantities of alkali, according to Pavlov and to our clinical and labora-

tory experience, create pernicious increases of gastric acid and of mucus,

and generally demand relief by lavage. Moreover, we have shown that

many gastric ulcer cases do not exhibit hyperacidity or hypersecretion.

It is true that the stomach can neutralize large quantities of alkali if

compelled to do so, but there is no physiological reason why it should be

called upon to thus overwork. It will be remembered that the normal

habitat of gastric epithelium is an acid, or, at the best, neutral medium.
If these epithelial cells are called upon to live in an excess of alkali, they

live, as it were, in the presence of a foreign body. Experiments in

artificial tissue-growth have shown that cell proliferation is retarded by
hyperisotonic alkaline solutions. Hence, overalkalinization may prevent

healing. Attempts at protection from this foreign body (excess alkali)

are shown (1) by the acid-producing glands oversecreting, and (2) by the

mucoid degeneration of physiological fatigue which results in the throw-

ing out over the secretory glands of a protective layer of mucus. The
vicious circle thus formed results in enormous secretion of acid and

mucus, and is doubtless at least a partial explanation of the so-called

hypersecretion associated with gastric ulcers, particularly when such

are treated by the overalkalinization method. To combat this con-

dition of affairs, the patient's stomach must be washed frequently or

greater quantities of alkali must be given in order to overpower the

stomach's defensive mechanism and produce fatigue or exhaustion of

the acid-secreting mechanism. It is a common observation that those

patients who are treated for ulcer by the overalkalinization procedure

always require frequent gastric lavage in order to ensure their comfort.

This frequent lavage is to be condemned, not only on account of its

disagreeable features, but because it acts contrary to the primary

requirement of healing, namely, rest of the affected part. It is quite

evident to those who have watched the behavior of a stomach, by means

of fluoroscopic screen, when a tube is inserted into the stomach that

gastric lavage defeats this primary principle of healing. Lavage is

generally accompanied by vigorous gastric contractions that persist not

only during the maneuver but often for a long time afterward. If

dieting is arranged on the carbohydrate basis, alkali is given in only

sufficient quantities to keep the stomach slightly acid or neutral and to

neutralize the duodenum, thus aiding in pyloric relaxation, gastric lavage
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need rari'ly hv iiistitiitcd (luriiii;' the ciiln'c course of a patient's Ireatineiit.

In the past five years we Ikinc not enii)I()\'e(l hna^e tlierapeuticall>' in

uleer eases more than a dozen tiin<'s. Lavaj:je is so rare a proeeckire in

my clinic that my associates and patients consider such an onh^r as

almost contra-indicated. It is readily judj^ed how a treatment, of which

lavage does not form a i)ronnnent feature, contributes much to a patient's

peace of mind and sliortens the j)erio(l of hos[)ital incarceration.

"8. Medical ircaiment. It is doubtful if any form of medicine has a

direct healing effect upon peptic ulcer. Medicines are administered

largely to counteract discomfort due to three main causes, namely, (a)

painful gastrospasm, {b) accumulations of overacid gastric contents

associated with jx'ristaltic um-est, (c) pain associated with ])erforation.

"(a) Painful gastrospasms are usually controlled by carrying out the

dietetic principles which I have above mentioned. The chewing of

paraffin wax relaxes the pyloric spasm largel>' through stimulating a

proper swallowing reflex and by fatigue of hunger-like contractions.

"Certain types of cases in which there is an individual vagus hypertonia,

or when ulcers are located at or near the orifices, demand the exhibition

of antispasmodic medicines, such as atropine, tincture of belladonna, or

bromides. In the early stages of the treatment, atropine may be given

hypodermically, or bromides may be placed in the nutrient enemata.

Later, when food is being given by mouth, tincture of belladonna in

doses of from o to 15 drops may be administered fifteen minutes before

feeding from three to six times daily. We have not found useful, as

analgesics, the exhibition of large doses of such "protective" medicines

as bismuth and oli\e oil. These medicines doubtless act by affecting

the rate and intensity of peristalsis, although they may have some effect

in proved cases by direct action upon the ulcer. At times, orthoform,

given in lO-grain doses in w^arm water, is an efficient local anesthetic

when it is able to come in direct contact with an open ulcer.

"
(6) For the relief of overacid gastric accumulations, sodium bicarbon-

ate is contra-indicated, because its administration results in the pro-

duction of annoying accmnulations of carbon dioxide with resultant

gastric retention or painful belching, and because its neutralizing value

is comparatively low. Large (juantities of bicarbonate of soda are neces-

sary to gi\'e relief, and the administration of such secondarily produces

excessive gastric secretion. If alkalies are indicated, better results are

obtained by the exhibition of frequent small doses of milk of magnesia

or calcined magnesia. The ordinary case is very comfortable when from

5 to 10 grains of calcined magnesia are given every two or three hours.

Many cases require no exhibition of alkali if the physiological principles

above outlined form the basis of the treatment. Only in very extreme

cases is it necessary to employ gastric lavage. When it is employed,

warm Carlsbad water (1 dram of artificial Carlsbad salt to 1 quart of

water) may be satisfactorily administered. TTsually the exhibition of

atropine or belladonna for the relief of gastrospasms exerts a definite

effect toward controlling oversecretion of acid juice.

"(c) The acute prostrating pains of perforation are best controlled by

prompt administration of morphin hypodermically, rest in bed, and hot
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compresses to the abdomen. Onh' prompt surgerv saves the patient's

life.

"9. Hrmorrhagc. Constant seepage, demonstrated eitlier micro-

scopically or clinically, is generally an indication for abdominal section.

Intermittent seepage may be controlled best by rest in bed, morphine
hypodermically, intravenous injections of fresh horse serum, coagulose,

or by copious transfusion of whole blood. In acute hemorrhage accom-

panied by vomiting, prompt lavage of the stomach with water at 110°

F., frequently stops both the vomiting and the hemorrhage. The
exhibition of morphine, rest in bed, whole blood transfusions gener-

ally prevent recurrence of hemorrhage. In this class of case, however,

surgical intervention should be resorted to early, and this especially if,

in a given patient, frequent, copious, prostrating hemorrhages occur.

''10. Bowels. During the early periods of treatment, simple soapsuds

enemata may be administered every second day. After the second

week, morning doses of sodium phosphate or Carlsbad salt in hot water

may be given. In chronic cases, liquid paraffin, given in equal quantities

of warm cream, results in easy motions, and the paraffin a])pears to have

certain protective value upon the ulcer-bearing area."

Swnmary of Smithies Dietetic Regime in Treatment of Peptic Ulcer.

Days one to seven. (Time varies as outlined in above description of

treatment.)

By month. One-half ounce of warm water hourly when awake.

Patient chews paraffin wax for fifteen minutes at least once in two hours.

Juice of sweet orange or gra])efruit occasionally. By rectum, nutrient

enema consisting of 50 })er cent, alcohol, 1 ounce; glucose syrup 1 ounce,

and normal salt solution 6 ounces every four hours. The enemata are

preceded by cleansing irrigation of the colon with normal salt solution.

They are given at body temperature by the drop method at the rate

of from 30 to 60 drops per minute. Calories daily approximately 1000.

During the first two days, 10 minims of tincture of opium is added to

each second enema.

Days three to fourteen (case of average severity).

By rnovth. From 4 to 6 ounces of water gruel at temperature of

100° F. The gruel is taken slowly through a glass tube. Gruels are

made from rice, cream of wheat, oatmeal, sago, cormneal, malted milk,

macaroni and vermicelli, rusks, potatoes, asparagus, cauliflower, beans,

peas, and boiled onion. They are strained before feeding. Flavoring

with cofl'ee, chocolate, vanilla, caramel, etc., renders the cereal gruels

palatable and their administration easier. Small quantities of arrow-

root or cornstarch are added to the vegetable gruels to secure a thin

emulsion.

Before each feeding, paraffin wax is chewed for five minutes. Warm
water or sweet orange or grapefruit juice are allowed as desired, but

never in greater quantity than 1 ounce at a time.

By rectum. During the first two days of mouth feeding, two alcohol

glucose-saline nutrient enemata are given. During the second two days

of mouth feeding, no rectal feedings are given in the average case.

Calories approximately SOO.
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Days fourteen to twciitN-oiu*.

6.30 A.M. A filass of hot Wiitcr ;iih1 one tciisy)oonfiiI of iioii-eHVr-

vescent sodium phosphate.

7.30 A.M. One ounee of sweet orange or grapefruit juice, 1 oiuices

of thin cream of wlieat, or farina, or well-(ooi<e(l rice, or connueal.

2 ounces of skimmed, parboiled milk may be taken with cereal, and, if

desired, a small (piautitN- of powdered sugar used; one 7Aveihack with a

thin layer of fresh butter, I ounces of i)arl)oiled skinuned milk, containing

half volume of lime water, serxcd warm and flaNon-d with cotlee. co<-oa,

caramel, or vanilla.

9.30 A.M. Six ounces of thin water gruel, from cereals or fresh vege-

tables, strained and served hot, one rusk or '/weiback, or dry toast.

11.30 A.M. Four ounces of malted milk, whipped egg, with parboiled

milk cornstarch pudding, simple custard lightly cooked.

12.30 VM. Six ounces i)otato, pea, bean, or asparagus puree (strained)

or vegetable broth, 4 ounces of Salisbury steak (moderately well cooked)

to chew; 2 ounces (cooked weight) of thin rice, sago, tapioca, or corn-

starch pudding made with parboiled milk and a small (piantity of pulver-

ized sugar may be eaten with the pudding; one rusk or /.weiback, b

ounces of parboiled milk and (piarter volmnc of lime water flavored to

taste.

4 P.M. Four ounces of water gruel from cereals, one very soft poached

egg, one rusk or zweiback, 4 ounces of hot ^'ichy water.

6 P.M. Four ounces of whipped egg, two rusks or zweiback, (5 ounces

of malted milk (thin) flavored to taste, or cereal water gruel or parboiled

milk, and quarter volume of lime water gruel.

9 A.M. Six ounces of water cereal gruel or 4 ounces of malt marrow,

two Graham crackers. Calories approximately 15(X).

Days twenty-one to forty-two.

0.30 A.M. Two teaspoonfuls of phosphate of soda in a glass of hot

water.
. i i i

8. A.M. Juice of one sweet orange or half sweet grapefruit, or boiled

prunes passed through a fine colander; 2 ounces (cooked weight) of

thin cereals (cream of wheat, farina, oatmeal, cornmeal), 2 ounces of

skimmed milk and small amount powdered sugar, 1 soft poached egg,

2 zweiback, 2 rusks or 2 thin slices of well-toasted (iraham bread, 1

pint of hot skimmed milk and a quarter volume of lime water flavored

to taste (cocoa, vanilla, etc.).

10 A.M. One pint of hot parboiled whole milk and fifth volume lune

water, 2 rusks or Graham crackers.

12.30 P.M. Four ounces of creamed soup from vegetables strained,

6 ounces rare meat to chew, 4 ounces well-mashed potatoes or baked

potatoes (mealy inside) or carrot, peas, beans, cauliflower, Brussels

sprouts, or asparagus (all vegetables passed through a strainer and

served with 15 grams of butter), 4 ounces (cooked weight) of pudding

from rice, cornstarch, sago, tapioca, cream of wheat, or farina, or 4

ounces of custard, pulp of sweet orange, grapefruit, or prune whip, or

chew ounces of watermelon or cantaloui)c, half-j^int of hot skinuned

milk.
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3.30 P.M. One hundred and fifty c.c. of hot whole milk and quarter

volume of Hme water or 150 c.c. of malted milk or weak cocoa.

6.30 P.M. Two rusks or zweiback, or 2 slices of well-toasted Graham
bread, 2 soft poached eggs, 100 grams of sweet apple sauce or 1 baked
apple (omit skins) or juice of sweet orange, half of grapefruit, or chew
fi ounces of melon, 1 pint of skimmed milk, hot.

9 P.M. Two hundred and fifty c.c. of whole, parboiled milk and
quarter volume of lime water or 250 c.c. of malted milk, hot. Calories

for twenty-four hours approximately 2000.

General diet after three months. If distress, patient should go back
to seven to twentv-one day diet.

7 A.M. One pint of skimmed milk and half-gill of cream.

9 A.M. Two pieces of toast without butter, juice of one sweet orange
or grapefruit or ripe melon or apple sauce or baked apple (do not eat

skin) or marmalade, 1 dish of well-cooked cereal (oatmeal, farina, or

cream of wheat), 2 very soft poached eggs, 2 cups of hot, sweetened
water. The water may be made more palatable by flavoring with cocoa,

tea, coffee, or cream.

11 A.M. One cup of bouillon (two cubes), 2 Graham crackers.

1 P.M. This should be the hea\'y meal of the day. It may consist of

meat (rare beef, rare hamburger steak. Iamb, or white meat of fowd, fish,

never fried), oysters, well-cooked spinach, cauliflower, carrots, squash,

peas, hulled string beans, Brussels sprouts, baked or mashed potatoes
(in moderation), rice with gravy, simple puddings made from cereals,

cornstarch, gelatin, well-cooked fruit sauces, simple cakes, no white
bread (all bread should be made from dark flour and should be at least

one day old), 1 pint of skimmed milk taken hot.

4 P.M. One glass of hot peppermint water (20 drops of "essence"
of peppermint to the glass), sweeten to taste and drink slowly; 2 Graham
crackers.

6 P.M. A light lunch consisting of vegetable soup, simple salad,

toast, soft eggs, and plain puddings or cake, with or without ripe, cooked
fruit sauces, 1 pint of hot skimmed milk.

Bedtime. One glass of malt marrow, malted milk, or hot skimmed
milk. Calories approximately 3500 for twenty-four hours.

Sugar Diet in Gastric Ulcer. Loeper^ recommends the use of

sugar in the medical treatment of gastric ulcer, especially in that form
with intractable vomiting in which nothing will be retained by the

stomach. Milk is not well tolerated by many of these cases. The casein

coagulates in coarse curds, the fat produces gastric stasis, and the

milk readily ferments, producing lactic acid. The lactic-acid fermenta-
tion can be readily prevented by the use of alkalies and lime. Skim-
ming oft* the cream reduces the fat and makes the milk more digestible,

according to this author. The large size of the clots can be prevented
by making the milk homogeneous by diluting it, and by adding sub-

stances like chloride of lime and rennet, which bring about fine coagu-
lation of the albuminous mass. Mathieu recommends the use of diluted

' Jour, de med. et de chir., June, 191G; abs., Practitioner, vol. xcvii, p. 196.
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cltratcd milk. One liter o( this is euniposed of two-thirds, three-cjuar-

ters, or four-fifths of milk, with water added to make that quantity,

in which are dissolved 10 grams of citrate of soda. The amount of

milk in the mixture is increased gradually, according to the tolerance

shown by the patient. Small quantities, gradually increasing in amount,

are gi\'en frequently.

In most cases this method is very eftVctual and gives rise to no pain.

The sodium citrate not only arrests the gastric intolerance, but has

as well a strong alkaline action, and very seldom causes milky urine

like sodium bicarbonate. It is possible for the patient to take 1200 to

1500 c.c. of citrated milk.

There are, however, some patients who cannot take citrated milk.

It may cause pain, constipation, acid eructations, or cause the patient

to lose weight. Some substitute must be devised, and, for this purpose,

Loeper recommends the sugar diet. First of all he includes syrups

fla\()red in e\ery possible way—gooseberry, pomegranate, cherry, rasp-

berry; clear jellies or preserves, slightly acid, but not too much so, such

as apples, gooseberries, quinces; barley-sugar and sweetmeats of gum;

sorbets of all kinds, providing they contain no alcohol, lemonade,

orangeade, and fresh grape juice.

As a rule, this diet is well tolerated and does not occasion gastric

pains if the sugar is well diluted. It may cause fermentation, but,

owing to very rapid absorption, this is not pronounced. The lack of

mineral salts may be made up by the judicious administration of sodium

phosphate and the phosphate and carbonate of lime. This diet is not

gi\en longer than five or six days, and simply represents an urgency

ration which supplies the satisfying nutriment for the time being. As

soon as the condition of the stomach permits, the sugar is replaced by

light food, soups, bouillon, arrow-root, tapioca, then by purees of pota-

toes, lentils, and haricots, with well-baked biscuits.

Harris^ modifies the Lenharz treatment, claiming for it simplification

and greater accuracy. The nurse prepares a mixture of 1 egg, H ounces

of cream to 4 ounces of milk, and gives it every hour from 7 a.m. to 7

P.M., in gradually increasing doses, beginning with | ounce the first

day and increasing 2 ounce e\ery day. It requires six days to get up

to 3-ounce feedings, and the quantity is kept at 3 ounces for four days.

From the seventh to the tenth day a soft-cooked egg and 2 tablespoon-

fuls of strained oatmeal may be given with the feeding at 7 a.m. and at

7 P.M., and at 1 p.m. 2 tablespoonfuls of scraped meat, lightly broiled,

and 2 tablespoonfuls of rice with butter. After ten days, until the

fifteenth day, 3 ounces of the egg, milk, and cream mixture are given

at 9 and 11 a.m. and 3 and 5 p.m., and 2 ounces of strained oatmeal with

cream and sugar and 1 or 2 slices (thin) of toast and 2 soft eggs for

breakfast at 7 a.m. and 7 p.m.; chopped or minced chicken or scraped

beef, dry toast, rice and ice-cream or gelatin at 1 p.m. Butter is allowed

after ten days. Beginning with the fifteenth day, and for two months,

the patient should have small meals three times a day, with an egg and

1 Southern Medical Journal, Birmingham, ^Vlabama, November, vol. ix, Xo. 11,

p. 960.
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1 o;oblet of milk between meals and at bedtime. Harris says that this

diet may be gi\en forty-eight hours after a hemorrhage and in three or

four days after gastro-enterostomy. In the meantime the patient

should receive some nourishment by rectum.

Yarotzky' describes his treatment of gastric ulcer, which is exclu-

sively dietetic. When the patient enters the hospital, even with hemor-

rhage, he gets the next morning 1 raw white of egg, without salt, and

in the evening of the same day 20 grams of fresh butter, also without

salt. p]ach succeeding day, the amount of the whites of eggs is increased

by one, and that of the butter by 20 grams until 8 whites and KiO

grams of butter are taken. The latter amount may be continued for

one or two days and then mashed potatoes may be added, prepared

with water and butter. Any oil of good quality may be given in place

of butter. Xo water is allowed, as this increases the flow of gastric

juice. Water may be given in the form of enemas if the thirst is exces-

si\e. Later on, weak, sweetened tea is allowed. Milk is not given for

a long time, but \egetables and various gruels, with oil or butter, are

well borne. This diet, according to Yarotzky, ensures the greatest

rest to the stomach, relieves pain, the belching, burning, and inflation

of the epigastric region, and causes a contraction of the cavity of the

stomach. This helps to bring the edges of the ulcer together and pro-

motes healing. The gastric acidity with this treatment is greatly

reduced. It has also been found useful in poisoning with caustics and

corrosives threatening perforation. It is likewise of value in cases

of hyperacidity and hypersecretion when it is necessary to keep the

stomach at rest..

Turck^ describes a method for the treatment of gastric ulcer which

is as follows : Rest in bed is required for the first two weeks and advised

for the third. There is a preliminary period of three days' fasting,

during which small amounts of water may be allowed. On the fourth

day a single meal of about 800 c.c. of cornstarch gruel is allowed;

following this the patient is given two meals a day, with gradually

increasing amounts of rice, steamed vegetables, and hydrolyzed meat.

Naturally, the diet must be adapted to each case and changed to suit

the symptoms which may come out under treatment. When meat is

allowed early in the second week, the extractives must first be removed

by soaking the ground meat in cold water for tweh'c hours, then by

pressing out the juice and discarding it. The indication for this removal

of meat extractives is the gastric hyperchlorhydria, for it has been

demonstrated that their presence has a definitely stimulating effect on

the acid production. The meat pulp that remains is placed in boiling

w^ater and steamed for one or two hours until the connective tissue is

hydrolyzed to gelatin, the larger part of extractives removed, and the

stearin fat, so difficult of digestion, is driven off. This process leaves

a meat residue of rich protein value (50 per cent.), very digestible, and

of high acid-binding power; it is rapidly absorbed, leaving no protein

1 Russkiy Vrach, Petrograd, vol. xv, No. 23, p. 529; also Journal of the American
Medical Association.

2 Medical Record, .lune 24, 1916.
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residue to auf;iiuMit Ijactcrial ^'rowtli in ilic iiitcstiiK's. \ c^a'tablcs,

similarly, siiould \)c stcaincd for two or tlnvr iiours, to rciidcr tliciii

demulcent to the .stomach and lesson tlie tendency to intestinal fermen-

tation. When so treated, vegetables do not lose their alkaline proper-

ties nor their caloric value as when boiled, and aside from their nutrient

value act as a colloidal paste on the mucosa of the gastro-intestinal

tract.

OUTLINE OF TREATMENT.

First week:
1st day 1

2d day \ Fasting; rest in bed.

8d day
J

Analgesic eravilsion before feeding.

4th day
5th day
6th day

1 meal 800 c.c. cornstarch
gniel to be sipped in one
hour after morning lav-

age.

7th day: Two meals of rice, steamed
vegetables and mashed
potatoes.

Second week

:

Rest in bed; two meals a day of rice

custard, mashed potatoes; vege-

tables steamed three hours under
pressure, hydrolyzed to paste.

Meat (small amounts) chopped fine

and extracted in cold water for

twelve hours steamed to hydrolyze

connective tissue and remove ex-

tractives, also to drive off stearin

fat; minimum milk and eggs; sugar

allowed; keep up (Calories.

Third and fourth week:
Rest, not necessarily in bed; increase

food amounts gradually, still in-

sisting on hydrolyzed meat and
vegetables.

TRE.VTMENT.

Aspiration of gastric fluid one hour each
day; filter washed with NaHCOs.

Alkaline powder '.i\ when required with

Lavage "with AgNO.,, 1 to 10,000, left

in one and one-half mimites; wa.shed

with green soap. Alternate days:

colon stimulation with pneumatics.

Aspiration every day; colon stimulation

on alternate days; lavage with AgNOs,
1 to 2000 (.500 c.c.) for one and one-

half minutes. Alternate days; alka-

line powder when refjuired.

Fifth week:
Get out into the sun and open air;

stimulate interest and appetite.

AgNOs lavage and colon stimulation

only at intervals; vaccines of B. coli

communis; autogenous, sensitized to

patients' serum; start with 50,000,000,

watch reaction; increase doses every

six days.

Iron and iodides if needed; gastric exer-

cise by douVile-tube insufflation of

hot, moist air with aromatics and hot-

water intragastric bag 115° by SOO
c.c; thyroid gr. i three times a day;

l)ituitrin if indicated; colon stimula-

tion twice a week.

Carbohydrate Restriction in the Medical Treatment of Ulcer. Stone,^

in a further contribution on this subject, outlines the method of treat-

ment adopted. Ciastric hyperacidity, according to this author, exists

(1) as a })art of a syndrome associated with jjrolapsed viscera and the

neurasthenic state; (2) the result of reflex distiu-bance from other abdom-

inal organs; (3) as a result of faulty habits of mastication and the choice

of appropriate food. We are then met with the statement. "Although

1 Journal of the American Medical Associ9.tion, September 30, 1916.



62 DISEASES OF THE DIGESTIVE TRACT AXD ALLIED ORGANS

easy of diagnosis, the cause of the disturbance is not easy to fathom."

This should not be difficult if the above conditions are responsible for

the trouble. Prolapse of organs and the neurasthenic state are vague

generalities which cannot be claimed, except remotely, as a cause of

h^^3eracidity. [Furthermore, it seems to me that the first important point

to be distinguished is the question as to what is h^-peracidity, increase

in acidity, or decrease in acid tolerance. Our studies on normal indi-

viduals have taught us how hopeless it is to attempt a treatment of

hyperacidity when over 30 per cent, of normal individuals develop a

secretion which is, according to titration figures, hyperacid. The

actual incidence of high acid figures in the visceroptoses compared with

a group of normal individuals reveals comparatively little divergence

in the relative percentage of high acid findings.

—

Reviewer.] Stone

says that if this visceroptotic habit is associated with faulty dietary,

namely, carbohydrates, which favor bacterial decomposition and also

spasm and motor insufficiency, the course of chronic ulcer is furthered.

[Our findings, extending over every sort of foodstuff and the separate

investigation of nearly all the foods in the stomach, indicate that

Stone's ideas are incorrect. On the contrary, the quantity of the secre-

tion and the evacuation time are markedly lessened with carbohy-

drates—decidedly less than with other foods, and the question of bac-

terial decomposition and putrefaction within the organ is a compara-

tively small aftair when the short evacuation time of these foods is

considered. Carbohydrate indigestion, with the exception of pronounced

gastric stenoses, is essentially an intestinal afi'air and only reflexly

affects the stomsLch.— Reviewer.] I have been very much interested in

these results of Stone, and have tried the separate digestibility of the

various foodstuffs, so that I feel, with Smithies and others, that the

essential diet in ulcer is one which is rich in carbohydrates.

Stone says, "Clinically, the patients with hyperacidity, delayed

motility and ulcer do better when their intake of carbohydrate foods is

lessened. Decks called attention to this in 1912. Although I cannot

subscribe to all the restrictions imposed by him, I am convinced that

excess of carbohydrates is a common dietetic error with such patients.

I am also convinced that restriction generally to those articles of food

which do not contain more than from 10 to 15 per cent, carbohydrates,

with small additions of food which contain more than 20 per cent.,

such as bread and potato, together with sufficient alkali to limit the

secretion of hydrochloric acid, has given better results than heretofore

obtained. The following general diet list in hyperacidity I have found

useful, articles from which may be omitted, if found necessary, in any

given case."

Proteins and fats—soft-boiled or poached eggs, omelette, broiled or

baked fish, bacon, chicken, oyster or clam broth, custard (use small

amount of sugar), butter, milk and cream, cream cheese, olive oil, tea.

Five per cent, carbohydrates (fodder vegetables and fruits), aspara-

gus, cauliflower, water cress, spinach, egg-plant, lettuce, beet, or dan-

delion, greens, string beans, olives, grapefruit pulp.

Ten per cent, carbohydrates (fodder vegetableSj fruits, and nuts).
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Onions (boiled), squashes, turnips, carrots, beets, lemon jnice (one

teaspoonful with 1 onnec ohve oil twice daily as salad dressin^J, oranj^e

juice and pulp, peaeiies, watermelon, cantaloupe, or musk melon,

hickory nuts, filberts.

Fifteen per cent, carbohydrates (fodder vegetables, fruits, and nuts).

Green peas, parsnips, eamied lima beans, baked apple (pulp), pears,

pecans, almonds, English waliuits.

The patient may take daily in addition, one potato, three slices of

toast, one portion (breakfast) cereal or rice, puree of j)ea, corn

("Kornlet"), or spinach.

A^'oid excess sugar in above foods, candy, syrups, condiments, sauces,

pickles, green corn, tomato, cornstarch, macaroni, spaghetti, bread,

crackers, cocoa, chocolate, cofi'ee, and vinegar.

In addition, the patient is requested to take one glass of milk between

meals and at bedtime. After each meal and after each glass of milk

between meals, a powder consisting of hea\y magnesium oxide, sodium

bicarbonate and bismuth subcarbonate, is to be taken in from one-half

to one teaspoonful doses in one-third glass of water. If ev'idgnces of

hypersecretion exist, the powder is given every two hours, regardless

of the feedings, between 7 a.m. and 10 p.m. with an additional glass

of milk, and a dose of the powder should the patient awake during the

night. By this plan the details of which were more generally stated

in the previously published article,' relief is soon obtained, the evidences

of pyloric spasm and food retention are decreased and the pyrosis and

hunger pain soon disappear, due to the lessened gastric secretion and

hunger contractions. It is, of course, difficult to rid the stomach of

the bacteria of organic acid fermentation. If the organic acids persist,

as evidenced by flatulence and porosis, gastric lavage may be used

once daily one hour before the principal meal. A liter of a solution of

salicylic acid, 1 to 1000, is well adapted for this purpose.

\Veiss,- in the discussion of gastric and duodenal ulcer, oti'ers the

following suggestions for treatment: The treatment of gastric ulcer

is principally dietetic and hygienic. Postmortem examinations show

that a large number of ulcers heal completely, but the process is slow

and tedious, often requiring months, and, in severe cases, years. In the

medical treatment the following arc the important points:

1. Absolute rest in bed for three or four weeks.

2. A carefully and systematically regulated diet. Absolute func-

tional rest of the stomach and upper bowel for a week or ten days, the

patient being meanwhile nourished exclusively by rectal feeding, or,

when the patients are fairly strong, I have found a complete fast for

some days at first to be still more effective. Theoretically, it is better

to give the stomach an entire rest, but practically this cannot be done.

When stomach feeding is resumed, the diet should be limited for the

first week to milk gi\en in quantities of from 4 to 12 or even 1() ounces,

1 Stone, W. J.: The Carbohydrate Factor in the Causation and Treatment of

Hyperacidity and Ulcer, Journal of the American Medical Association, January 29,

1916, p. 324.
* New York Medical Journal, December 16, 1916, p. 1195.
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every two or three hours, with one-sixth part of Hme water or \'ichy

water. Then, by the end of two weeks, it is safe to add to the daily

ration one or two raw eggs, beaten thoroughly, instead of the alkaline

water. Leube's ulcer diet is at the present time highly esteemed.

Later, the blander preparations of beef, mutton, etc., in the form of

finely chopped meat, rather than broths, may be substitued for part

of the eggs, and prunes and vegetables may be added. Still later, mashed
or baked white potatoes and the other digestible vegetables, better

chopped at first, may be allowed. But all meats are very stimulating

to the gastric glands, and the amount of such foods should be strictly

limited.

Xo idcer patient should ever be dismissed without an em])hatic

warning that he caimot afford to risk a relapse by again eating inju-

diciously, including pepper, mustard, and other condiments in his

fare.

3. Medicinal measures are of little value. Bismuth and silver nitrate

may be given. From ten days to two weeks bismuth subcarbonate may
be given in doses of from 20 to 30 grains three or four times a day in

an emulsion with water and milk. If pain should persist in spite of

these measures, sufficient sodium bicarbonate should be gWen to neutral-

ize the hyperacidity. Opiates should not be given, since they all stim-

ulate the secretion of the hydrochloric acid and thus tend to aggravate

peptic ulcer. Locally, either dry heat or hot poultices should be kept

over the abdomen, except in hemorrhage, and then the patient should

be quickly brought imder the influence of morphine. This puts the

part to rest. Ice may be applied to the epigastrium, and horse serum

administered.

Practically all internists, and all except a few of the more radical sur-

geons, now" concur that rest and dietetic treatment, with the help of

bismuth and alkalies, as required, should certainly first be given a trial,

in simple, uncomplicated ulcer.

There are many cases in which a cure is not possible, although they

may have received the most careful dietetic, h\'gienic, and medicinal

treatment, and whenever there is uncontrollable vomiting or hemor-

rhage, or evidences of perforation, stenosis, or obstruction from any

cause, there should be an immediate resort to surgery.

Perforated Gastric Ulcer. Sullivan,^ in a contribution on per-

forated ulcer which is mainly surgical, discusses some of the diagnostic

points of perforated gastric ulcer. lie says, Avith reason, that the bur-

den of diagnosis will fall on the general practitioner and it is the general

practitioner who will ha\e to be the diagnostician. I am sure that this

is the experience of many men who do gastro-intestinal work exclu-

sively, namely, that i)erforation usually occurs when the general practi-

tioner is at hand, rather than the specialist. This is not an infringement

of the ability of the practitioner, for whom I have the greatest respect.

It simply attests to the fact that, after all, the destinies of many of these

cases fall back on him. Concerning the etiology of perforation, apart

1 Journal of the American Medical Association, 1917, vol. Ixvii, No. 5, p. 330.
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from t.lic etiolo<jy of the cause of the ulcer, uiuscuhir exertion, trauma,

food iiuil alcoholic indiscretions are given as the ])re(lominatinf:; eauses.

That an infective process is present will be shown by the fact that so

frequently there is a two-cycle phenomena of pain. A premonitory

pain of greater or less dicgree was present in 14 cases of this series which

the author ])resents. The "l>i.t;
' pain has followed on an average eight

hoiu's afterward.

The chief symptoms which lead to a direct diagnosis in these cases

are: (1) Pain, (2) tenderness, (3) vomiting, (4) rigidity, (5) history of

previous ulcer symptoms, (fi) anxiety and restlessness, (7) increasing

pulse and ri.se in temi)erature.

Pain is sudden and violent. It is described as "sharp," "cutting,"

"burning," or "bursting and stabbing." The important characteristic

is that it is unyielding. Its localization is mostly epigastric and supra-

umbilical. Its cjuick radiation sometimes to the right iliac fossa sug-

gests acute appendicitis; but careful inquiry as to the earl\' localization

leads one on the right track. Its radiation may be in any direction.

The prominent factor is that the pain is excruciating anrl increasing in

severity to such a degree that the patient is unwilling to submit to

examination.

TcudcrncKs is unmistakable. It is acute and easily elicited. When
the case is seen early, a careful and gentle palpation will lead to marked
tenderness over the site of perforation. There were 15 duodenal per-

forations, and in 12 of them the most tender area was in the right

hypochondriac region. In 3 the right iliac fossa was made out as the

most tender area; hence the improper clue to a correct diagnosis. Of

the 5 gastric cases, the maximum tenderness was all epigastric, and in

1 of these it was to the left of the median line.

I'oniiting occurs very early, either reflex or induced. It is a valuable

sym])tom. In-equently it gives slight relief to the agony at first, but

later on it only increased the pain. \"omiting, however, gives rise to

no definite sign, inasmuch as it is seen in so many abdominal condi-

tions. The author mentions Eliot who reports 2 cases in which there

was no vomiting at all. In the author's series, however, vomiting

occurred early and in every case. The character of the ^'omitus varied

with the amount of food taken, as well as the site of the ulcer. In duo-

denal cases the vomiting was greater in amount than in gastric cases.

The second symptom of greatest value is the riqidiii/ of the abdominal

muscles. Its appearance is early, and its increase always ])roportionate

with the length of time following the onset of s\iuptoms. Deaver sa>-s,

rightly, that there is no condition in the upper abdomen where rigidity

is so early and marked as in perforated ulcer. The "board-like" type is

the most significant guide, and the fact that it is continuous j)oints to

a progressive peritonitis, and hence is of great value as a diagnostic

sign. Coupled with these symptoms one can usually elicit a history

of previous ulceration.

"In a case of so grave natin-e, one might expect shock and its asso-

ciated signs to be manifest. However, this was not found in our series.

The patients, on the contrary, seemed to be in fairly good general

5
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physical condition. In only one instance, and that one was seen late,

was there anj^ evidence of shock. Yet all these patients presented the

aspect of anxiety and restlessness which signified that some great calam-

ity had taken place within them. Their attitude was one of intense

suffering. But the average pulse rate in this series was 90. The average

temperature was 99.8° F. The average respiration was 34. I consider

the increased respiratory rate as an objective sign of value, because of

the attempt on the part of Nature to restrain the movements of the

diaphragm and thus lessen the pain."

"GiA'en a patient who is taken suddenly ill with an acute cutting or

piercing epigastric pain which is continuously agonizing and accom-
panied by a marked rigidity of the abdominal muscles, particularly in

the upper half, and from whom a previous history of indigestion is

obtained, the most imperative indication is operation. Dift'erential

diagnosis may have scientific value, but the moral value is dependent
on early operation. There is no excuse for delay in the presence of such

symptoms. It is true that acute appendicitis, perforation of the gall-

bladder, acute pancreatitis and acute intestinal obstruction may give

rise to an almost identical picture."

Patry^ discusses this same subject of perforated ulcer. He claims

that the outcome depends rather on the physician who suspects perfora-

tion than on the surgeon who operates. He had 27 cases of perforation,

and 1 case developed under his own eyes. He was impressed by the

fact that the clinical picture differed from the text-book description.

One of the points which impressed him most was the pronounced remis-

sion of s\inptoms after the first shock lasting from a few minutes to

several hours. Then the pain becomes bearable, the patient is stronger

and looks better and the pulse grows slower and stronger. This decep-

tive impro\ement may last for several hours. This is the time for oper-

ation, and the advantage lies in the fact that the sm-geon can take

advantage of the reflex by the contracted state of the pylorus from
irritation which seldom lasts more than five hours. After that comes the

phase of peritonitis. Perforation of duodenal and gastric ulcer, accord-

ing to this author, presents a more sudden and dramatic picture than does

appendicitis. The general condition is more serious, the pulse weaker
and faster, and the respirations become shallow and rapid of the upper

costal type, the patient trying to spare his abdomen as much as pos-

sible. The muscle is woody only above the umbilicus, as a rule, and the

pains spread upward instead of downward as they do in appendicitis.

There is seldom fever with perforation at first, while this sjinptom

usually accompanies appendicitis. Patry denounces the teaching that

the perforation may occur like a bolt of lightning and also the teaching

that there is always an ulcer history preceding the attack. I have
been impressed by this same finding and I ha^'e had cases where no
such sudden onset was present.

The perforation occurs usually during the period of gastric digestion,

very rarely on the fasting stomach. The perforation may be walled

1 Revue m6d. de la Suisse romande, Geneva, September, vol. xxxvi, No. 9, p. 574.
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ofF and the peritonitis remain strictly localized, even spontaneously

slll)si(lin^^ [This is true of the tNjx' perforatincj into the liver or pan-

creas Avitli thick adhesions and forming the ciiaractcristic Nischen

s\Tnptom with the .r-rays. These cases may reveal no period of per-

foration, perforation being preceded by a thick inflammatory -wall.

—

Reviewer.]

The shock of jHTforation is due to the sudden irritation of tlic peri-

toneum with the gastric Huitls. The syncope and changes in the pulse

rate are due to reflexes from the peritoneum (?). During the first five

hours, the ulcer is the main thing, the peritonitis can be disregarded as

a rule. After the fifth hour, peritonitis nuist be combated and the

ulcer left to be attended to later, ])crhaps in six weeks or in three months.

Gastro-entekostojNIY. ^Yilinsky and Crohn^ discuss the ques-

tion of the ])hy.sioIo(jy and ijaiholoyy of the stomach after gastro-

enterosiomy. Their studies are the most complete which have been

performed so far and conqn-ise fractional studies, kymographic studies

of the tonal and hunger contraction, as well as fluoroscopic study of

37 cases of ulcer of the stomach and duodenum in which a posterior

retrocolic gastro-jejunostomy had been made. In all these cases the

ulcer-bearing area had been excluded by the string method or by pyloric

plication; 37 cases have been examined to ascertain the functional activ-

ity of the stomach after gastro-jejunostomy as performed by competent

surgeons employing a technic uniformly accepted today.

Eleven of these fall into group A. These have all been regarded as

cured. Clinically, they have few trivial or no complaints. Chemical

examinations demonstrate a mildly diminished motility after Ewald

and Riegel test meals, with diminished acidity and a moderate, but

distinct and persistent, hypersecretion. The fractional method of

Kchfuss shows a nearly normal curve. K^miographic tracings show

moderate diminution in the tone, but in about half of the cases a return

to the normal occurs very soon. The rontgen rays fail to show a six-

hour residue and the stoma functionates properly.

The next 14 cases fall into group B. Tliese cases remain poorly

nourished and complain of the following symjjtoms: Pain, vomiting,

occasionally hematemesis, constipation, or rarely diarrhea. They are

frequently depressed mentally. Chemically, definite delay in motility is

shown, and hypersecretion is present. The stomata functionate poorly.

The kymograph shows either a comi)lete absence, or a marked diminu-

tion, of the peristolic tone, and the normal hunger contractions are not

regained. The radiograi)h shows the stoma to be functionating impro])-

erly, and the peristalsis is noted as active or very active. This gi'oup is

characterized mainly by disturbed muscular function leading to ineffi-

ciency of a still patent stoma, with definite delay in gastric motility.

The third group comprises 7 cases of organic stenosis of the stoma.

Clinically, they resemble the preceding group. Chemically, they show

even a greater degree of gastric retention and delayed motility. By the

kymogi'aph they may be shown to have regained fair, or good, peris-

' American Journal of the Medical yciences, 1917, vol. diii, p. SOS.
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taltic tone. Radiographically, they show violent peristalsis, six-hour

residues, and inefficient, or closed, stomata.

It becomes evident, therefore, that the primary function, that of caus-

ing more rapid evacuation, is not achieved in gastro-enterostomy;

furthermore, there is often a profound disturbance in function, as shown
in the delay, and even absence, of the tonal and hunger waves, indi-

cating intact peristaltic function. The statement that gastrojejunostomy
is an operation which in no way impairs function is an erroneous one.

Some time ago, at the Surgical Congress, I mentioned the same fact,

and these results of Wilensky and Crohn I can confirm from purely

secretory and motor findings. We have found, with undue frequency,

motor delay and hypersecretion after gastro-enterostomy. It has always
been my belief that gastro-enterostomy is an unphysiological operation

to be recommended solely in those cases in which the stomach, owing
to definite obstruction, is prepared for a new stoma. Much remains
to be said about the conduct of the duodenal and pancreatic mechanism.
Tandberg^ discusses the complication w^hich beset 2 of his 50 gastro-

enterostomy cases of ulcer. His method of relief is worthy of mention,

even though the cause is not clear. These patients, after a posterior

gastro-enterostomy, both developed occlusion of the duodenum on the

eighth or ninth day. In 1 case the occlusion was corrected by a sub-

sequent operation; in the other, further complications constantly devel-

oped, compelling five supplementary operations. No permanent relief

was obtained until the pylorus and jejunum were resected, and Roux's
technic was a])plied ten months after the first laparotomy. Great
relief was obtained by introducing a T-drain, one end in the stomach,

the other in the efferent loop, and the stem emerging from the abdom-
inal wall. There was no nausea and vomiting when this drain was in

place, but they returned each time when it was removed. With the

T, it was possible to supply adequate fluids and food, and thus build

up the patient's strength sufficiently to stand final resection.

Jacobson and Murphy,^ in discussing the question of gastro-

enterostomy, say that gastro-enterostomy is essentially a drainage

operation and insist upon the fact that the stoma must be made as

near the pylorus as possible. They emphasize the fact that, when pos-

sible, the stoma should be made in the antrum. If this dictum were

imiversally carried out, there would uncpiestionably be fewer disturb-

ances. We are not inclined to agree with this statement, however, that

gastro-enterostomy openings, properly made and placed, functionate

equally Aveil in the ])resence of an open or closed pylorus.

Hypertrophic Pyloric Stenosis in Infants. Holb^ discusses the question

of pyloric stenosis in infants. He claims that hypertrophy is nearly

alwaj's the preponderating lesion and spasm is usually secondary. He
points out that the sjanptoms begin usually in the third and fourth

week of life, and are ushered in by forceful, projectile vomiting shortly

^ Norsk Magazin for Laegevidenskaben, Christiania, March, 1917, vol. lxx\'iii,

No. 3, p. .325; abs., Journal of the American Medical Association.
2 Journal of the American Medical Association, 1916, vol. Ixvii, No. IS, p. 1324.
3 Ibid., March 20, 1917, vol. Ixviii, No. 21.
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after feeding, often while the iliild i^ at hicast. \ isihic gastric peris-

talsis he considers a constant syjnptoni, while jjiilpahle tunior, consist-

ing of a small movable mass about 2 x 'A em., is to be found in the

majority of cases. By meajis of a small rubber catheter and a syringe,

he determines gastric motility two, three or four hours after a test

meal, which usually consists of 2 or 3 ounces of breast milk. He con-

siders this test tjuitc as reliable as the nintgen rays for detecting reten-

tion. Coupled with these symptoms are to be found scanty urine,

constipation, etc.

The most valuable part of the paper is devoted to treatment. He
discusses the medical rrr.sn.s- surgical cure, and points out the great

im])rovemcnt in results following improved methods.

Gastric Carcinoma. Diagnosis. In discussing the rontgen interpre-

tation of gastric carcinoma and ulcer, MacCarty^ says that there are

certain pathological reasons for a legitimate error in the nintgen diag-

nosis of ulcer and cancer of the stomach. In the first place there is

no macroscopic diiferentiating structural difi'erence between a single

chronic gastric ulcer and an early carcinomatous gastric ulcer. There
is no differentiating variation in muscular structure which might be the

basis of diagnostic difference in gastric rhythm in simple chronic ulcer

and early carcinomatous chronic ulcer. The diagnosis of early carci-

noma in the border of a chronic gastric ulcer is the question of the

position of a few undifferentiated epithelial cells in the mucosa or sub-

mucosa, and it still remains an open question whether or not rontgen

rays can differentiate such small (piantities of such cells from normally

differentiated epithelial cells or the cells of other tissues in chronic

ulcer.

Occult Blood ill Differentiation of fia.stric Carcinoma. Gregersen-

concludes the result of an extensive research regarding the significance

of occult bleeding. lie regards the slide method of ^Yagner (benzidine)

as absolutely reliable and to be recommended. With cancer, occult

bleeding keeps up continuously week in and week out, while in the case

of ulcer a series of negative responses intermits a series of positive reac-

tions. We can depend on negative reactions with chronic gastritis

with achylia, colitis, simple <lyspepsia with constipation, and gall-

bladder trouble. His findings were constantly negative on ()02 tests on
()() patients in this class, and they w^ere likewise negative in 200 tests

on 25 patients with heart disease, edema, ascites, nephritis, and cir-

rhosis of the liver. Of 34 ])atients with ulcer, the reaction was positive

in 30; 2() were under observation for a long time, and, in every instance,

the occult bleeding stoj^ped for longer or shorter periods, or even per-

manently. In 13 patients with gastric carcinoma under observation

through long intervals, examination of the stools never failed to give

a positive reaction. When such t^'sts gave a positive reaction for a

few days and then a negative reaction, carcinoma could, according to

the author, be excluded with certainty. The author believes that con-

' .Journal of the American Medical Association, 1916, vol. Ixvii, p. 1470.
2 Ugeskrift f. Lseger, Copenhagen, vol. Ixxviii, No. 30, p. 1260; abst., Journal of

the American Medical Association, 1916, vol. Ixvii, p. 914.
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tinned study for occult blood is of great value in the diii'erential diag-

nosis between ulcer and cancer.

Polypus Carcifioma of the Stomacli. Oettinger anil Marie^ describe

an unusual form of gastric carcinoma in which a large pedunculated
carcinoma weighing 134 grams in two lobes and free from ulceration

was removed from the stomach. Intragastric examination revealed

blood and apepsia, while the constant positive occult blood reaction

in the stools spoke for carcinoma. The only s\Tnptoms were hemor-
rhages, each preceded by vertigo, buzzing in the ears and loss of

consciousness. Curiously enough, we are told that palpation, and also

rontgenoscopy were negative.

Occult Bleeding in Gastric Ulcer and Gastric Carcinoma. Boas,^ "who

is responsible for the occult blood reaction, comes to practically the

same conclusions as Gregersen, namely, that there is a difference in

the manner of occurrence, as well as the form, of occult bleeding seen

in gastric ulcer and cancer. In the case of carcinoma, the bleeding is

persistent, while in ulcer there is a relatively quick disappearance of

the blood. There is also a difference in the intensity <of bleeding in the

two instances. From this stand-point, therefore, Boas advances the

belief that to make a satisfactory diagnosis, the feces alone must not

merely l>e examined, but the stomach contents as well. By this pro-

cedure, it is possible to reduce the number of unnecessary operations

now made in the case of unhealed ulcers which are not recognized as

such, and to have such operations reduced as much as possible.

Value of the Dissohed Albumen Test. Friedenwald and Kieffer^ discuss

the results of the Wolft'-Junghans reaction in 173 cases. The reaction

was only considered positive when it was still present at a dilution of

TTF to xItt ^i^d was considered suspicious in dilution of y^tj^.

In the 173 cases, 100 were those of carcinoma, and 07 benign achylia,

the results may be tabulated as follows

:

07 cases of benign achylia

—

9, or 13.5 per cent., gave positive or suspicious reactions.

o8, or 80.5 per cent., gave negative reactions.

100 cases of undoubted carcinoma

—

89, or 83.9 per cent, gave positive or suspicious reactions.

11, or 10.1 per cent., gave negative reactions.

The test is of little or no value in the presence of free HCl in the

gastric contents, while those which contained acid or blood were

discarded.

Of the 100 cases of gastric carcinoma, 89, or 83.9 per cent., gave

positive reactions. In all of these cases, free HCl was absent, and
lactic acid was present in 70, or 78.0 per cent., Oppler-Boas in OS, or

70.4 per cent., occult blood in the stools in 78, or 87.0 per cent., dilated

stomach with retention in 38, or 5|^.0 per cent.

The test was made in cases of carcinoma in other abdominal organs

in which the stomach was not involved. Of these, the pancreas was

1 Arch, des mal. de I'App. Dig., vol. ix. No. 1, p. 18.

2 Arch. f. Verdauungskr., 1916, vol. xxii, Nos. 2 and 3.

3 American Journal of the Medical Sciences, 1916, vol. clii, p. 321.
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involved tliree times, tlie bowel twice, and the liver once. All of these

presented an absence of gastric acid, and, of these, li, or 50 per cent.,

gave negative findings; 2, or 33 per cent., suspicious; and 1, or 17 per

cent., positive.

An examination of 8 cases of peptic ulcer was made as to the amount
of dissolved albumen. In all these there was an absence of free HCl.
In 2, or 25 per cent., the reaction was positive; in 1, or 12 per cent.,

suspicious; in 5, or 02 per cent., it was negative. In 2 positive cases

pyloric stenosis with dilatation was present. In 14 cases of chronic

gastritis, it was positive in 1 case, or 7 per cent.; suspicious in 1 case,

or 7 per cent.; negative in 12, or 85 per cent. In 45 cases of simple

achylias, the reaction was present in 2, or 4 per cent.; suspicious in 2,

or 4 per cent.; negative in 41, or 91 per cent.

Five cases of gastric carcinoma were studied according to the Ilehfuss

fractional method, and with this were compared the results obtained
on 5 cases of simple achylia. [The conclusions were practically the same
which we had reached, namely, that in the simple achylia, such as Clark
and the reviewer pointed out, there is a small amount of dissolved

albumen, producing a curve which runs more or less parallel to the

acid cm-ve, while, on the other hand, in carcinoma the protein curve
diverges out of all proportion to the acid curve, considerable amounts
of albumen being present as early as the three-quarter hour interval

and usually increasing to marked positive reactions at the one horn*

and the one and one-half hour intervals.

—

Reviewer.]

The test is positive in at least 83 per cent, of gastric carcinoma [in

still higher percentage when the entire cm've is worked out

—

Reviewer],

it occurs almost as frequently as the absence of HCl ; it is more frequent

than the presence of lactic acid or the Oppler-Boas bacillus and is of

the greatest value in the differentiation between malignant and benign
achylias.

Baetjer and Freidenwald^ discuss the x-ray diagnosis of gastric carci-

noma. From the fact that the normal stomach varies in size, shape,

position, and even in its actual evacuation time, none of these factors

can be taken as a guide for the diagnosis of carcinoma. The diagnosis

depends rather on changes in peristalsis and filling defects.

In cancer of the cardia, there is a filling defect; in lesions of the body,
a persistent defect at which point peristalsis is interfered with, due to

gastric induration at that point. Both the annular and invasive type
of pyloric carcinoma produce filling defects, the former producing early

obstruction, the latter producing a persistent defect at, or close to, the

pylorus which is free from peristaltic waves. It may exist free from
obstruction. Spasm of the stomach may likewise produce filling defects

which are relieved by two days' administration of full doses of atropine.

In the differential diagnosis between benign ulceration and carcinoma,

the following points are of value:

1. In cancer, unless the pylorus is involved, there is bj^erperistalsis

and rapid emptying. In ulcer, there is hyperperistalsis, with pyloro-

spasm and slow emptying.

1 Bulletin of Johns Hopkins Hospital, 1916, vol. xxvii, p. 221.
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2. Cancer may occur in any portion of the stomach wall ; ulcer usually

occurs on the lesser curvature near the pylorus'.

3. In cancer, the lesion is surrounded by a large invaded area which

is free from peristalsis. In ulcer this invaded area is much smaller or

absent.

Etiological Relationship between Gastric Ulcer and Carci-

noma. Smithies^ again discusses this subject and uses as the basis of

his paper an analysis of 921 cases of gastric cancer and 500 cases of

gastric ulcer. Of the gastric cancer cases, 65 per cent, were preceded

by a history apparently of the benign dyspeptic type as seen in ulcer.

He quotes MacCarty's account of the removal of 280 gastric ulcers,

in which, clinically, there was no evidence of malignancy, but in which

there was a typical cell fonnation in 63 per cent. The duodenum seems

to have some inherent protective mechanism and cancer of the stomach

rarely ever extends over into the duodenum. Most of the evidence of

the malignant transformation of ulcer is to be found on the pathological

side, sections through excised ulcers demonstrating all degrees of

hyperplasia.

Smithies divides his cancer cases into two groups : ( 1 ) Those in which

there was chronic dyspeptic disturbance, clinically benign, followed by

an ailment which appeared clinically malignant from its start; (2)

cases in which the disease was continuous and progressively downward,

clinically malignant, with no previous gastric trouble. The first group

shows the possibility of separating clinically the benign from the malig-

nant. The proportion was 56.4 per cent, in group 1; 39.1 per cent, in

group 2. Cases in group 2 were clinically malignant from the start,

the average duration of s.Mnptoms being 7.6 months. The location in

the stomach of cancers and ulcers practically' identical is quite suggestive

of relationship in origin.

Operative Statistics. Miyake- gives the details of 175 patients

with gastric cancer who were submitted to operation between 1902 and

1914. During this period, 411 operations were performed. The entire

article is based on 443 cases, in 32 of wliich no operation was attempted.

In 28 of these cases, other members of the family had gastric cancer.

In only 7 cases was there a reliable history of preexisting ulcer. Of

the 175 patients submitted to resection, 58 succumbed to the effects

of the operation, a mortality of 33.1 per cent. He cites figures from

28 different clinics, regarding 1266 resections for gastric cancer, with a

mortality range from 66.6 to 8 per cent., the average being 32.8 per

cent. The technic is discussed in detail, as well as the present condi-

tion of the 117 surviving patients. Fifty succumbed to recurrence

after intervals of a few months to five years, the average survival being

nearly nineteen months. Nearly 15 per cent, are in good health up to

date, more than three years after resection. Analysis indicates that

the histological nature of the growth is not of such importance as the

presence or absence of glandular metastases and tough adhesions.

Exploratory laparotomy, according to this author, seems to be the

only certain means for early diagnosis.

1 Lancet-Clin., 1916, voL cxv, p. 203.
- .Journal of the American Medical Association, 1916, vol. Ixvii, No. 20, p. 1480.
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Gastric Syphilis. Kustcniiiiii,' in (llseussiiii;- this sul)ject, comes to

the followiii<;- coiichisions:

1. Syphihs of the stoiiuKli, thoii^^h rare, is not as iiifre(iuent as gen-

erally supposed. The aid of the Wasserniann-Nogiichi reaction and

rontgen rays are necessary to establish the presence and specificity of

the lesion.

2. Denial of the disease, lack of evidence pointing to a primary

lesion, or absence of positive Wassermann reaction, does not exclude

the possibility of gastric syphilis.

3. The diagnosis is based on a history of infection, a consisteutly

positive Wassermann reaction, indisputable evidence of a gross gas-

tric lesion, and, excluding cases of irreparably extensive disease, a

permanent cure by purely antisyphilitic remedies. The diagnosis is

often accidental. The possibility of syphilis should be considered in

every typical case, or in those not responding to the ordinary methods

of medical management.
4. The s}Tnptomatology of gastric syi)hilis, in view of the cases

reported herewith, is suggestive of benign gastric ulcer; the gastric

chemistry and rontgen findings rather suggest carcinoma. The aver-

age age of patients with acquired syphilis of the stomach is about

thirty-five; the duration of the complaint averages three years. In

most instances the condition is characterized by an initial intermittent

course followed soon by continuous symptoms associated with epigastric

pain of variable degree, felt shortly after taking food and not relieved

by food or alkalies. From the onset there is a tendency toward emesis,

a variable degree of flatulency, a good appetite, infrequency of hemor-

rhage and palpable tumor, diffuse abdominal resistance, a progressive

course, and marked loss in Aveight without cachexia.

5. Anacidity or achylia is characteristic of the majority, if not all,

cases of actual gastric syphilis. This can be explained by the influence

of the pathological process upon the gastric mucous membrane.

6. Extensive gastric involvement is frequently- present at the time

when gastric disturbance first becomes manifest.

7. A gummatous ulcer, usually multiple, and especially a diffuse

syphilitic infiltration with variable degree of contracture (fibrous

hyperplasia), thickening, deformity, and perigastric adhesions chiefly

involving the pyloric segment, is the usual pathological condition.

Demonstration of the presence of the Spirocheta pallida in the resected

tissue would be the final proof of specificity.

8. Results from antispecific treatment are encouraging in all but

very advanced cases. Surgical interference is indicated in certain cases.

Early diagnosis and intensive treatment invariably results in s\Tnp-

tomatic cure and structural improvement.

Statistics of 23 cases.

Course. Nine cases continuous; 2 cases abruptly with pain and

vomiting; 4 cases intermittent. Intermittent, remittent, or irregular

in the rest.

Distinctly progressive in 2 cases (90 per cent.).

' .\merican Journiil of the Medical Sciences, 1917, vol. Hiii. pp. 21-39.
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Pain. Ill 9, this occurred as distress," in it was cramp-like and

severe, in the remainder, dull and gnawing; in three-fourths of the

cases the pain occurred immediately after eating, and was of variable

duration.

Nausea was definitely present in only 3 instances.

Vomiting was the second most important sjanptom in 19 cases (83

per cent.) and in 10 from the outset.

Hematemesis and melena recorded in only 1 instance.

Flatulency was definite in 65 per cent., usually one hour after taking

food.

Bowel function: There was marked constipation in 50 per cent.,

moderate to alternating with constipation in the remainder.

Appetite: Good in 60 per cent., abnormal, owing to starvation, in 10

per cent., complete anorexia or "poor" in 15 per cent.

State of nutrition: All cases showed a marked loss in weight, over 50

per cent, lost between 50 and 75 pounds.

Abdominal Examination. Definite tumor or mass absent in 20 cases

(90 per cent.), present in 1 instance (4 per cent.) ; in 2 cases (9 per cent.)

suggestion of "ridge feel," and, in all, muscle resistance with marked

or moderate tenderness.

Gastric Analysis. Achylia in 18, or 82 per cent., 4 had an average

of 22 per cent, free HCl (?). The average total acidity was 36 per cent.

(?). In cases in which achlorhydria alternated with a low hydrochloric

acid content, hypersecretion was not noted even in retention cases,

which numbered 6 (26 per cent.). Blood was present in the gastric

extract in 25 per cent., and occult blood was present in the feces in 17

per cent, of those examined. Lactic acid and sarcinse were noted in 2

of the retention cases; in 1 of these the Oppler-Boas bacilli were demon-

strated. A consistent achlorhydria seems to be characteristic of gastric

syphilis, at least in its advanced stages.

The reviewer has likewise encountered this finding not infrequently,

l)iit the general picture of pus and blood characteristic of many cases

of gastric carcinoma is lacking. In both, however, there is the absence

of hypersecretion. Whether this is due to inhibition of gastric function,

atrophy of the gastric mucous membrane, or an induced gastritis granu-

lans, such as is mentioned by the author, cannot be ascertained until

we know just how far lesions, although dift'use, can affect the gastric

secretion as the result of a general infection. An atrophic mucosa

was found in their section. Eustermann mentioned the statement of

Neugebauer who studied the gastric contents of 200 syphilitic recruits;

62 per cent, of them were in the second stage, and all show^ed subacidity.

Brugsch and Schneider reviewed the gastric chemistry of 100 tertiary

syphilitics, and concluded that the frequency of achylia in that disease

is due to "chronic gastritis." Clark^ emphasizes the importance of

gastric achylia and the absence of free hydrochloric acid. It may be

well to mention at this point that the reviewer has seen even marked

gastric retention disappear under intensive specific treatment.

1 Brazil-modico, 1916, vol. xxx, 89-96; Abst. Journal American Medical Associa-

tion, 1916, vol. Ixxi, p. 1665.
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Si/j)liilis (IS (I jinilxihic fdclor In vague (jdstric disorders is tliscu.sscd 1)\

TaiII.' 1 le einphiisi/.cs t he iinportaiice of realizing that sypliilis can give

rise not merely to organic syi)hilitic disturbances of the stomach, but

that it is capable of inducing functional disturbances as well. The

literature on syphilis is raj^dly growing, and not a small part is the
.

American contribution on this subject. Smithies, in recent reports,

contributes 20 cases; Kusterman, 21 cases; Downes and Le Wald, 8

cases; Morgan, 7 cases, all based on clinical, .r-ray, and serological

studies, and I am sure that all of us can add to that number. The

requirements laid down by Chase, namely, a positive Wassermann,

e\idence of syphilis elsewhere in the body, demonstration in the stomach

of lesions by the .r-rays, and, finally, therapeutic iini)rovement, furnish

the keynote in successful diagnosis.

In the light of newer pathology, according to Lull, syphilis may be

said to afi'ect the stomach in some one or all of the following ways:

(1) By producing gumma, erosion, or endarteritis in the organ itself,

(2) by causing demonstrable structural changes in other organs closely

situated anatomically or allied in function to the stomach; (3) by

producing changes not recognizable histologically, but due to spiro-

chetal action direct, or through the agency of its toxins on the stomach

itself, on the general nervous system, or on the blood.

It is this third group which we are essentially interested in, and it is

this third gi-oup, showing no gross changes in the organs, which produces

manifestations of such mild and varied character that the gastric symp-

toms are often masked by those of general nervous instability.

Lyon^ gives a resume of diagnosis and treatment of gastric syphilis.

In view of the communications of Smithies, Eusterman, La Wald,

Lull, etc., it is not necessary to review these in detail. The author

calls attention to the subacidity or anacidity seen in this condition, but

mentions the fact that several cases with normal acidity have been

reported. I am sure that all of us have had our attention forcibly

brought to the question of gastric syphilis and either through the history,

or some suggestive objective findings, or a positive Wassermann reac-

tion, have been led on the right track. Only recently I saw a series of

these cases, one of pronounced obstructive phenomena which I diag-

nosed pyloric ulcer with stenosis and the .r-rays corroberated the hndings.

Her gastric history dated back ten years and yet under intensive iodide

and mercury administration all gastric, as well as obstructive, phenomena

disappeared. In my experience the most common gastric finding in

gastric sj-philis which is anatomically deforming is anacidit>- or even

achylia.

Lyon emphasizes the important points in the treatment of gastric

syphilis and draws attention to several points which ought to be borne

in mind, for instance: "In some cases spirochetes are locked up in the

heart of pathological syphilitic lesions and on account of the devascular-

ity attendant upon the endarteritis, the syphilitic antibodies may not

have access to the circulating blood stream. In such cases the Wasser-

1 .Tournal of the American Medical Association, 191G, vol. Ixvii, No. 14, p. 998.

- Archives of Diagnosis, April, 1917, p. 169.
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mann reaction may be negative, until a pro\'ocative intravenous injec-

tion of neosalvarsan has been given, or may be weakly positive to begin

with, with a general increasing positivity under treatment, until a

definite point of pathological cure has been reached, when the sero-

logical reaction will progressively diminish in intensity."

Syphilis of the Stomach Producing Hour-glass Contraction.
Culler^ describes a very interesting case of hour-glass contraction of the

stomach of syphilitic origin. After the nature of the condition became
clear, he was given neosalvarsan, but paradoxically in this case the nearer

the patient approached a cure of his specific trouble, the closer he came
to death by starvation owing to the contraction incident to healing.

An operation was finally necessary and a partial gastrectomy was
performed. The contraction finally became so narrow that a grooved

director would scarcely pass and showed a thin, glazed mucous mem-
brane indicative of recent healing.

Gastroptosis. Bircher^ contributes an interesting paper on gastrop-

tosis and gastropexy. Gastric pains in ptosis are worse during the day
and relieved by a reclining posture. The pain with ptosis is more to the

left than that of ulcer, and, more important, is the fact that in ptosis

it depends more on the quantity than the quality of the food. In the

virginal type, as contrasted with the maternal type of ptosis, the ten-

dency toward ptosis is aggravated by the pressure of the corset, and it is

in these types that gastropexy works best. One important point which
is brought out in this communication is the fact that ptosis cases are

poor subjects for gastro-enterostomy. In one case in which he tried it

and which e\'entually died, the stomach sagged down into the small

pelvis, closing the gastro-enterostomy opening. He has applied gastro-

pexy' in 62 cases, and reports 67.7 per cent, cured, 20.9 per cent, im-

proved, 9.6 per cent, failed to derive benefit, and 1.6 per cent. died.

Roosing has a record of 163 ])ersonal cases, and has reported 93 by other

Scandinavian surgeons, with a record of complete cure or improvement
in all but 12 per cent.

Gastric Function in Pulmonary Tuberculosis. Mohler and Funk''

discuss the important question of gastric function in pulmonary tuber-

culosis. They studied, by means of the fractional method, 22 early

and 25 advanced cases of pulmonary tuberculosis. Of the 22 early

cases, 11 complained of symptoms referable to the digestive tract. Of
this nimiber, 3 suffered from s\inptoms prior to, and the remaining 8

subsequent to, the development of cough, fever, etc., svinptoms common
in early lesions. In this series the high point in the gastric curve

occurred at or before the one and one-quarter hour period in 11 instances,

3 of which presented sjniptoms, and 8 no symptoms. One may there-

fore assume that when the high point occurs previous to this interval,

symptoms are infrequent. In the 11 cases in which the high point

occurred after the seventy-five-minute period, symptoms were present

in 7 and absent in 4. The s^anptoms were no doubt due to a delay and

1 Journal of the American Medical Association, 1916, vol. Ixvii, No. 23, p. 1667.
- Correspondenz-Blatt schweizer Aerzte Basel, March 31, vol. xlvii, No. 13, p. 385.
2 American Journal of the Medical Sciences, 1916, vol. clii, No. 3, p. 355.



DISEASES OF THE STOMACH 77

deficiency in gastric function. Nine of the 22 cases showed evidence of

a "continued" secretion and were of the "hypersecretory" type, which

1 have (lescril)e(l. They noted, furthermore, even th()uj,di the patients

possessed one of the normal tyjies of curve, it by no means follower! that

they possessed normal aj^petites, but it is true that it is rare to note

the reverse, that is, a normal ai)petite in patients exhibiting distinctly

patiiological secretory cur\es. Seven showed an excessive amount of

mucus in one or more samples, or in the residuum. This condition

occurred in patients complaining of gastro-intestinal symptoms. Lactic

acid was present during the first hour in 9 cases; bile was noted in the

morning residuum of (i patients. No case of true hyperacidity was

encountered in this group of early cases.

Advanced Cases. In this series of 25 cases, 24 complained of gastro-

intestinal svinptoms. The morning residuum revealed the presence

of mucus, bacteria, and leukocytes in excessive amounts in 20 of the

cases. The tubercle bacillus was present in the residuum of 1<S cases.

Fifteen cases showed a slow ascent, with a late high point and the

evidences of "delayed" digestion. After the Ewald meal, food rests

were found at the end of two and one-half hours in 18, or 72 per cent.,

showing a greater jiercentage of rests and therefore greater frequency

of delayed motility in the advanced cases. In <S cases the curve

was of the " hyposecretory" type. Their conclusions are as follows:

1. Pulmonary tuberculosis causes a definite downward progression

in both motility and secretory function of the stomach, from the very

beginning of the disease.

2. Hyperacidity, with symptoms occurring in the early stages and

described by previous ^\Titers as common, is rare. Even hyperacidity-

without symptoms is rare. The type which corresponds to the normal
" hypersecretory" curve of Rehfuss existing in 40 to 50 per cent, of normal

individuals exists considerably less frequently in early tuberculous

j)atients. This would indicate that even in the early stages, changes in

gastric function are present.

3. The so-called " pretubercular dy.spepsias" of previous writers are

misnamed, and we believe that they are in reality associated with

definite tuberculous infection.

4. "We do not believe, on the basis of our studies, that there is an

irritative stage giving hyperacidity in pulmonary tuberculosis. Our

studies suggest that the gastric disorder is the result of a di.seasc of

the gastric mucosa.

5. There is a distinct tendency toward the formation of a definite

clinical syndrome known as delayed digestion which becomes more and

more associated with s,Mnptoms as the disease progresses.

6. We believe, with Einhorn. that the swallowing of tuberculous pus

or sputum plays a highly imi)()rtant role iii the continuation and aggrava-

tion of disordered function. No less important are visceroptosis and

gastrectasis.

7. The fractional estimation, with the development of secretory

cur\"es, is at present the most accurate way of stud \ing the gastric function

.

Gastro-intestinal Findings in Acne Vulgaris. There has always been an

association in the minds of medical men between acne vulgaris and
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gastro-intestinal malfunction. Ketron and King^ have carefully studied

this problem in 30 cases and gives tables and resumes of their results.

Gastric abnormalities were present in 93 per cent., and intestinal dis-

turbances in 70 per cent. The most common gastric findings were
hyperacidity, 48.1 per cent.; retention, 36.6 per cent.; atony, 33.3

per cent., and ptosis, 40.0 per cent. The most common intestinal

findings were cecal stasis, 46.6 per cent.; ptosis of the colon, 36.6 per

cent.; and right lower quadrant adhesions, 23.3 per cent. Clinically,

63.3 per cent, of the cases gave evidence of gastric disturbances, and
40 per cent, showed constipation.

Their conclusions are as follows:

1. Acne vulgaris is generally conceded to be caused by the presence

and growth of the acne bacillus.

2. There are a number of predisposing factors to this disease, one of

the most important being gastro-intestinal derangements.

3. In a series of 30 cases of acne vulgaris, which were examined from
the gastro-intestinal side, by test meals and fluoroscopic examinations,

we found that none of them gave absolutely normal findings, and that

60 per cent, of them were cases showing abnormalities capable of per-

mitting gastric and intestinal stasis followed by toxic absorption.

Gastro-intestinal Manifestations of Diabetes. Case,'- in an .r-ray

study of 72 cases of diabetes, found gall-bladder involvement very

common, especially gall-bladder lesions attended by pericholecystitic

adhesions. The stomach in these cases generally shows increased

rapidity in evacuation. Duodenal stasis, on the other hand, was a

rare finding, nor was any marked increase in the length or caliber of the

duodenum found. There is striking relation between the severity of the

disease and the degree of iliac stasis. He found in fact that ileocecal

valve incompetency was a common finding in this disease. Adhesions

of the terminal ileum, stasis in the cecum and evidences of appendiceal

disease were somewhat more frequent in the severe cases than in the

mild cases. In diabetics, the average emptying time of the colon is

delayed, the majority of cases showing a low-grade colonic stasis.

Extreme colonic stasis was only found in 2 cases, both of which showed
carcinoma of the distal colon.

Nasopharyngeal Infection as a Cause of Gastro-intestinal Disease.

Andresen^ has pointed out the close association of infected foci in the

causation of gastro-intestinal disease. With the few exceptions where
these foci were situated in the skin, rectum, or pelvis, they were usually

to be found in the mouth nose or throat.

In 136 cases of abdominal disease, he found the following infections:

Disease.
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The conclusions to be derived from the study of the facts is as follows:

1. The importance of infections of the mouth, nose, throat, in the

etiology of infections of the gastro-intestinal tract has l)cen definitely

established.

2. The treatment of infective lesions must be modified to take cogniz-

ance of this newer knowledge and should include the following:

(a) Removal of infected foci as soon as possible, preferably before

the institution of any other line of treatment.

(6) The use of autogenous vaccines made from the infective material

obtained from any accessible source of infection.

DISEASES OF THE DUODENUM.

Duodenal Lavage. Jutte^ discusses the value of the procedure known
as transduodenal lavage. lie uses it in the treatment of auto-intoxi-

cation, which he divides into two parts: Histogenic intoxication is due

to abnormal function of the antitoxic glands and of the tissues: entero-

gcnic intoxication is caused by the abnormal action of the digestive

enzATnes and of the bacteria on the food. The result of this action is

the generation of numerous poisons and noxious substances, which,

unless neutralized or removed, are absorbed into and circulate in the

blood and at length give rise to auto-intoxication. For this purpose

the method of transduodenal lavage is reconunended.

Duodenal lavage flushes out the entire length of the intestinal tract

from the pylorus to the rectum, according to that author. It bodily

removes toxins; it restores, by simple cleanliness in the intestinal tract,

the conditions necessary for normal bacterial growth, as shown by the

results obtained; and in this way lays the foundation upon wliich the

curative forces of nature may build the structure of returning health.

For duodenal lavage to be effective, it must be non-absorbable, it

must be employed in bulk and of sufficient volume to flush the bowels.

Fiu'thermore, the material must be introduced directly into the duo-

denum. The treatment is easy to take, consumes only about fifteen

minutes (after the tube is inserted into the duodenum) and is followed

within an hour by one to three "pleasant watery evacuations, the

patient feeling light, free, and buoyant."

The writer uses a duodenal tube which may be manually introduced

and which, because of its small sinker, slips in and out of the duodenum

easily.

A solution whicli usually j)asses through the bowel without being

absorbed by the mucous membrane is 1 quart of water containing 9

grams each of sodium chloride and sodium sulphate. To make sure that

the liquid will be passed on without being absorbed, it is sometimes well

to add a small (piantity of saturated solution of phenolj)hthalein. Other

medication may be added, if indicated, such as sodium bicarbonate in

acidosis, quinine in amebic dysentery, powdered medicinal soap (8

grains) in pancreatic insufficiency, resorcin in fcrnu-ntation, chamomile

' American Journal of the Medical Sciences, 1917, vol. cliii, p. 733.



80 DISEASES OF THE DIGESTIVE TRACT AND ALLIED ORGANS

tea in inflamed mucous membranes. If silver solutions are indicated,

the sodium chloride should be replaced by an additional quantity of

sodium sulphate. The liquid is administered by a special bottle, and the

method of treatment is described. I have used this same method with

the INIurphy drip on a number of occasions and have noted the loose

movements that follow. Jutte describes some very excellent results

with this method in ptomain poisoning, exophthalmic goitre, chronic

headaches, and chronic diarrhea accompanied by putrefaction, bilious-

ness, and mucous colitis. The method should be borne in mind when
some of these conditions prove intractable.

Duodenal Infusion. McWhorter^ gives a resume of the uses to which

duodenal intubation has been put, and describes a method of post-

operative treatment by means of the duodenal tube. The tube is

swallowed, or even passed into the duodemmi at the time of operation,

and the usual container and drip method is followed, and liquids are

allowed to steadily enter the duodenum. It is pointed out that ]\Ic-

Arthur, who used temporary cholecystostomy for the purpose, claims

that neither the Murphy drip nor Kanavel's continuous hypodermoclysis

accomplish the same effect. In hypodermoclysis, a change in the

splanchnic circulation is only secondarily affected, and in colonic instil-

lation the hnprovement in the portal circulation is not so marked as

when the same fluid bathes the jejunal lining.

This point serves as a means for emphasizing the importance of the

duodenal tube for investigation. From the original tubes described by
Einhorn and Gross, later modifications, such as those of Palefski and

Rehfuss, seem applicable. It is now a recognized fact that the fine

rubber tubes used by Einhorn can be supplanted by tubes of much
larger caliber. By means of the tubes, which are inserted into the

stomach first and then allowed to enter the duodenum by gastric peris-

talsis, it is possible to perform a number of procedures in ordinary

gastro-intestinai work:—The diagnosis of pancreatic and biliary con-

ditions (Einhorn, Gross, Crohn, McNeil, Hemmeter, Hess) ; the adminis-

tration of nutritives as a means of dietetic therapy (Einhorn, Lazarus,

Morgan, Jones, Gross, Hess); the direct application of medicaments to

the duodenum (Skaller); and, finally, the culturing of the bile and the

material from the small bowel (Garbat, Hess).

There is no question that duodenal intubation is becoming one of the

fixed and important routine measures in the study of upper abdominal

conditions, and, as such, merits attention. In a communication before

the Pennsylvania State Medical Society, I pointed out some of its possi-

bilities in gall-bladder diagnosis. Precision methods in the study of

pancreatic disturbances and standardization of methods are desirable.

The Use of the Polygram in Gastroduodenal Diagnosis. Gerber- modifies

the method of Levy Dorn of taking polygrams, that is to say, several

exposures on the same plate, and finds it indispensable in this work.

He makes two exposures on the same plate with an interval of eight

seconds. This may be modified depending on the activity of the

' .Journal of the American Medical Association, vol. Ixviii, No. 19, p. 1385.
2 Anaerican Journal of Rontgenology, 1916, vol. iii, p. 20.
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l)eristalsis and these ])()ly<rrains are taken l)()tli in the ni)ri^^iit and the

prone positions.

In tlie normal stomach, the i)assaj,'e of the peristaltic waves can he

seen grapliically and in superiniposinji; the outlines, they cross and recross

each other, inilicating activity of the whole stomach wall. In this wa\'

any regional defects in motility can be detected by an ab.sence of these

waves. Tn chronic <;astric nicer, it can be shown definitely that there is

a i)art of the gastric wall involved which does not take i)art in the i)eris-

taltic conductivity. (Vaters or niches stand out prominently, while

incisura will stand out as permanent grooves easily distinguishable from

the criss-crossing i)eristaltic waves. In duodenal ulcer, the character-

istic deformity is sharply shown, while in gastric carcinoma both the

filling defects and the tlefects in motility can be shown in this way. It

can be also of assistance in noting the pressure of e.xtragastric tumors

from the gall-bladder and other regions.

The polygram has the advantage that it records minute defects and

constitutes a i)ermanent record, and in a way saves the expense of the

serial method, which tiie author does not deprecate.

Diverticulum of the Duodenum. Basch^ describes an interesting case

of diverticulum of the diiodemun. This condition is comparatively rare,

there being only about 70 cases reported in the literature. I am inclined

to think that this number is rather too small, as acquired diverticula are

possible. These pouches range from a few millimeters to 5 cm. in

diameter, and usually exhibit a rather wide opening. The sac is gener-

ally found empty and flaccid, although it may contain food or food

remnants. Many investigators, according to Basch, report the sac wall

as consisting of mucous membrane and submucosa alone, the mucous

membrane being smooth, thin, and free from glands. Diverticula occur

only exceptionally on the outer or anterior surface of the duodenum; in

most instances they are on the iimer aspect in contact with the head of

the pancreas, from which they are separated by loose comiective tissue.

Frequently they indent the head of the pancreas, or are intimately-

connected with the common bile duct or the duct of Wirsung, which

usually lie behind the diverticula.

According to Basch, until the i)ublication of Bauer's two cases in

1912, no serious clinical or pathological significance was attached to

duodenal diverticula. In Bauer's first cases there had been signs of

])\-|oric obstruction, and, despite posterior gastro-enterostomy, the

I)atient died ten days after operation. The autopsy showed two

duodenal diverticula, the largest one of which was about the size of a

hen's egg, and situated in the inner side of the pancreatic duct, involving

both the common bile and Wirsung's ducts. Bauer believes that this

sac, through tension when full, caused an insufficiency of the pylorus

and a stenosis of the duodenum. In Bauer's second case, the duodenal

diverticulum was an accidental postmortem discovery. It was filled

with a feculent mass and the duodenum itself was nuich inflamed, swollen

and closed with a mucus plug. The common bile duct was dilated; the

1 American Journal of the Medical Sciences, 1917, vol. cliii, p. 833.

6
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gall-bladder widely distended and filled with stagnant bile. Bauer
concluded that in all probability the diverticulum, through its feculent

contents, was the cause of the inflammatory changes in the duodenum
and in the bile passages. In two of Wilkie's cases the diverticula were
associated with grave disturbances in the adjacent organs, viz., duo-

denitis and biliary stasis in both cases; in the first case, there was also

an hepatic cirrhosis and in others an acute hemorrhagic pancreatitis.

Wilkie is unwilling, howe\er, to say with certainty that the diverticula

were responsible for all the biliary and pancreatic troubles, but thinks

there is strong presumpti\e e\'idence of an etiological relationship.

His conclusions are as follows:

1

.

Duodenal diverticula are of more frequent occurrence than would
appear from the number of reported cases.

2. They can be diagnosed by .r-ray examination when they form
distinct pouches.

3. They may produce symptoms sufficient to require surgical inter-

ference.

4. They can be cured by operation.

Duodenal Syphilis. INIortimer^ describes a case in which he made a

diagnosis of s^^jhilis of the duodenum on the following grounds:

1. History of onset, one year after marriage, birth of a syphilitic

child, husband died of paresis. Both Wassermann reaction and symp-
toms cleared up previously under antisyphilitic therapy.

2. Presence of a hard irregular mass in the right hypochondrium.
3. Rontgen signs which showed decisive evidence of postpyloric

pathology.

4. Positive Wassermann reactions.

5. Marked improvement under antisyphilitic therapy, patient stating

that she was entirely free from abdominal pain and tenderness. Diminu-
tion in the size of the tumor.

Duodenal Ulcer. Duodenal Ulcer with Anachlorhydrl\. Crispin-

re^'iews 11 cases of duodenal ulcer, operatively proven, in which gastric

analysis showed an absence of free hydrochloric acid. Ten of the

11 cases were males. The one female, aged thirty-seven years, was
the youngest. The oldest patient was sixty-six. The average age was
fifty-four. Four of the patients used alcohol moderately; seven were

moderate users of tobacco; and in no case was there a history of syphilis.

In all there was weight loss, the greatest being 94 pounds, the least 5

pounds, and the a^'e^age, not counting the very excessive loss of 94

pounds in one case, was 15 pounds.

It is interesting to note, regarding pre\'ious ailments, that 4, or 36

per cent., had typhoid fever on an average of twenty-four years before.

Of the patients, 3 had abdominal operations; in 2 the appendix had
been removed eight and six years, respectively, before the time of

examination. The third patient had been operated on for gall-stones

four years previously, but no stones were found; the gall-bladder was

1 American Journal of Sypliilis, St. Louis, April 1, 1917, No. 2, p. 473; abs., .Tounial

of the American Medical Association.
2 Interstate Med. Jour., 1916, vol. xxiii, p. 890.
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drained and the appendix removed. All the patients had pain or distress.

The time of pain or distress was variable, beginning; from one-half to

fonr hours after meals. Xiffht pains were recorded in i) instances;

!) patients gave a history of vomitin<j;> 2 patients had hematemesis; 9

complained of gas, belching, and bloating; 8 Avere constipated; 3 had
diarrhea, 3 reported blood from the bowel.

In none of these cases was free hydrochloric acid found in the gastric

contents. The lowest acidity was 4-0-4, the highest was 38-0-38;

and the average was 15-0-15. Food remnants from the evening meal
were withdrawn from the test breakfast in of the cases. The largest

amount of retention was 1200 c.c. In operating on these cases it was
found tliat one was associated with empyema of the gall-bladder; 2

had perforatetl; in 3, there were also gastric ulcers, in 2, on tiie posterior

wall and in 1 on the lesser curvature. In 5 of the cases, there was no
disease of the upper abdomen other than duodenal ulcers. In 6 of the

cases, marked obstruction of the duodenum was found at operation.

In 1 case there were two ulcers on the anterior surface of the duodenum.
In 5 out of 11 cases, the appendix was removed at the time of operation.

Because of the ulcers, gastro-enterostomy was done in all.

REFLrx OF Bile and Pancreatic Juice. Fdaondo^ reports the

occurrence of bile and pancreatic juice regurgitation in 84.5 per cent,

of his 13 cases of ulcer in the upper duodenum, and in 44.4 per cent,

of the ulcers in the second part of the duodenum, while there was no
spontaneous regurgitation in 88.8 per cent, of 27 gastric ulcers on, or

near, the pylorus, and 87.5 per cent, of 32 cases of gastric ulcer remote

from the pylorus. In another series of tests, he induced excessive

duodenal secretion by the Volhard method and tested the gastric secre-

tion for trypsin by the (rross method. Under these conditions, regurgi-

tation was found in 99.9 per cent, of 11 high duodenal ulcers, and in

87.5 per cent, of 8 ulcers lower down. Also in 8.3 per cent, of 12 gastric

ulcers on, or near, the pylorus, and in 33.3 per cent, of 12 remote from

the pylorus. The author noted also that the percentage of trypsin

was abnormally low when the ulcer was situated in the second part of

the duodenum. [We know that this is a perfectly normal phenomenon
concerned in the automatic regulation of gastric acidity. It is con-

ceivable, however, that in gastric ulcer so frequently accompanied by

pylorospasm this reflux might be checked and account for the high acid

figures found in certain varieties of that condition.

—

Reviewer.]

Duodenal I'lcer and Its CiASTKic Repercussion. Martini- dis-

cusses the important cpiestion of the effect of duodenal ulcer on the

gastric function. He points out that the most interesting clinical s;sTnp-

toms are those which have to do with secretory and motor alterations

in the stomach. He studies the gastric secretion both before and
after the administration of the test meal and investigates gastric

motility with the .r-rays.

His studies revealed a marked peristaltic insufficiency (?) with a

'Rev. Soc. Med. Arg., Buenos Aires, September, vol. x.\v, No. 142, p. 24.5; abs.,

.Journal of the American Medical Association.
- Prensa Med. Arg., 1910, No. 32, p. 381; abs., Surgery, Gynecology and Obstetrics.
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median gastroptosis and abnormal elongation toward the right; hyper-

functional peristalsis, especially expulsive, but with slow and difficult

pyloric evacuation, bismuth being found in the stomach six hours after

ingestion.

The author found it difficult to make a diagnosis in the presence of

the gastrosuccorrhea type of Reichmann, which he considers adapt-

able to two types of duodenal ulcer: (1) When the ulcer is situated near

the pyloric sphincter, and (2) when, besides its proximity to the sphincter,

it is associated with cicatricial retraction and consecutive stenosis. A
chronic duodenal ulcer complicated by stenosis modifies entirely the

clinical aspect of a simple ulcer of the same nature. The syndrome of

gastric hypersecretion, of the permanent type of Hayem, is the most

eloquent manifestation of duodenal ulcer.

Congenital Stenosis of the Duodenum in the Adult. Terry and Kilgore^

describe an interesting case of congenital duodenal stenosis in an adult,

a man of twenty-four years, whose illness began at twelve, with a year

of rather intermittent pain in the lower abdomen, followed by three

and one-half years of freedom, then four years more of similar attacks

at intervals of three or foin* weeks. The pain was always below the

umbilicus.

Operation disclosed some old adhesions around the stomach but

none about the duodenum, with the exception of two fine strands

between the pylorus and the gall-bladder. The first part of the duo-

denum was dilated, the upper wall forming a definite pouch. Just

distal to this pouch, at the junction of the first and the second parts of

the duodenum and aboAc the entrance of the common duct, the intes-

tine was evenly constricted to one-third or less of its diameter for a

distance of 1.5 cm. There Avas no thickening of the wall and no scars

could be found, and no abnormalities of the j^eritoneum to account for

the constriction.

He died after operation from marked gastric dilatation and leakage

of the gastro-enterostomy opening, with peritonitis, and an examina-

tion of the duodenum revealed a normal duodenal mucosa lining the

constriction with no evidence of scar formation.

DISEASES OF THE GALL-BLADDER AND DUCTS.

Gall-bladder. Meltzer- discusses the law of contrary innervation as

a pathogenic factor in disease of the bile ducts and gall-bladder.

The gall-bladder, like the urinjiry bladder, represents a simple mechan-

ical device by means of which a continuous glandular secretion is trans-

formed into a discontinuous elimination while the secretion of bile is

continuous, the discharge of bile through the common duct into the

duodenum only occurs periodically from the quiescent gall-bladder.

Meltzer considers this ad\'antageous inasmuch as it is possible that its

emission during rest periods may do harm. Bile, in health, may contain

bacterial organisms which may be eliminated in this way. Adam, and

' .Journal of the American Medical Association, 1910, vol. Ixvi, p. 1774.
- American Journal of the Medical Sciences, 1917, vol. cliii, p. 469.
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sc\i'r;il I'Vciicli ohscrx'crs, tuiiiid lli;it llic circiilat ion iii;i\ , in licjiltli,

contain pathoficnic orj^anisms like the colon hacilliis. As to (liseasc,

the systemic circulation ?nav Ixconic loaded with jjathoj^enic niicrol)es.

Two things prevent more connnon infection of these organs—intact

mucous membranes and lack of stasis: Stasis itsC'If may lessen nnicosal

vitality and l)oth together account for troul)le. Physiological (piies-

cence of the gall-bladder, if al)normally })rolonged, or ex'cn in itself,

may, to use Meltzer's term, harbor a pathogenic element. He discusses

such a mechanism by bringing to play the law of contrary iimervation

which Mertzer and others ha\e insisted upon as an iini)ortant factor in

disease production. In other words, exacuation is controlled by antago-

nistic activities of nmscle groups. For instance, the gall-bladder is

well pro^'i(^ed with muscle fibers, the contraction of which will free the

gall-bhukler of its fluid contents. As to the termination of the com-
mon duct, Oddi (lescril)ed some thirty years ago that the i)apilla of

\'ater is provided with circular muscle fibers which, by their contrac-

tion, close up the common duct. This contraction is sufficient to resist

a pressure much higher than that which obtains in the gall ducts. It

is clear that the nmscle fibers in the gall-bladder and those in the papilla

are antagonists. During bile storage the muscle fibers of the pai)illa

are contracted and those of the gall-bhidder inhibited; during the dis-

charge, the gall-bladder contracts and Oddi's muscle is relaxed; the

bile has then no other way but into the duodenum. The innervation

of the concerned parts, although not yet settled in its details, is very

interesting. According to Doyon, stinmlation of the peripheral and of

the splanchnic nerves causes sinudtaneously a contraction of the gall-

bladder and an inhibition of the tonus of Oddi's muscle. The vagus,

on the other hand, seems to contain motor fibers for the sphincter of the

common duct and inhibitory nerve fibers for the gall-bladder. Furtlier-

more, also, the different innervations show the character of contrary

innervation. For instance, stimulation of the central end of the vagus

causes simultaneously a contraction of the gall-bladder and an inhibition

of the sphincter nmscle.

It is quite clear that the ])hysiologically discontinuous character of

bile flow into the duodenum is regulated by a reflex mechanism, domi-

nated by the law of contrary innervation that the integrity of the gall-

bladder is an important ])art in this reflex mechanism; that the dis-

charge of bile can be greatly curtailed or restricted by the absence or

restriction of the discharge of chyme from the stomach, and that the

discharge of bile through the papilla of Vater into the duodenum is

greatly enhanced by the presence in the latter of ])eptones and

albumoses.

Now it is probable and Meltzer raises the (juestion that even slight

disturbances can affect this physiological mechanism ad\ersely. We
need, for instance, only to assume that by some mental excitement

tonic contraction of the sphincter of the common duct, at the period

assigned for discharge, does not relax, while the gall-bladder contracts

normally, resulting in abnormal stasis of the bile ducts which may lead

to icterus—emotional jaundice. Or both muscles may be abnormally
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contracted, leading to colic, with consecutive jaundice without catarrh

or calculi, at least not in the first few attacks of short duration. When
such processes occur often, biliary stasis leads to inflammatory pro-

cesses and their consequences, and even to biliary calculi. If the indi-

vidual is going through an infectious process, they may set in sooner.

Again, aberrant food ingestion, continuous fasting, infrequent or irreg-

ular feeding may gradually, by prolonged stasis, induce pathological con-

sequences. Psychically disturbed internal secretions, altered character

of food, all may play a part. Furthermore, the experiments of Host
that peptones and albumoses caused discharge of bile indicates that

abstaining from protein foods or their infrequent ingestion may cause

trouble in this way.

In health, Meltzer advises taking frequent meals, not necessarily of

large quantities, but containing peptones and albumoses; he even
recommends the direct administration of peptone in capsules as possibly

useful in infectious disease as well as in some of the biliary disorders.

This paper on frequent feeding and peptone offers much food for

thought.

Etiology of Cholecystitis and Gall-stones. Rosenow^ describes

the experimental phase of the bacterial production of stone antl chole-

cystitis. His tabulation of the results of cultures from gall-bladders

removed at operation, as well as the culture of the stone itself, are

interesting and serve to establish one more link in the chain of the

elective localization of streptococci. Streptococci and the colon bacilli

are the principal organisms found in these cultures and the results on
animal inoculation are somewhat different. Streptococci and colon

bacilli from acute cholecystitis gave rise to more marked lesions in the

dog than did those of chronic cholecystitis. In some strains the viru-

lence could be diminished by cultivation and increased by animal

passage, and the affinity for the gall-bladder was still retained. Usually,

however, this affinity was lost. Strains grown on artificial media
acquired distinctly greater affinity for the stomach and the appendix,

while those ])assed through animals acquired a greater affinity for the

pancreas. This latter point is very important.

In Case 120, ulcer was produced in animals with the streptococci

isolated from the lymph gland draining the duodenal ulcer, and chole-

cystitis was produced with streptococci from the gall-bladder. The
results furnish experimental evidence that ulcer and cholecystitis in

the same patient at times may be due to hematogenous infection by
streptococci which have these respective powers of localization. A
single strain, however, may haxe affinity for both structures, as shown
in numerous experiments.

The simultaneous occurrence of lesions in the gall-bladder and in the

cystic and common ducts following injection of the streptococcus from
the gall-bladder where these structures were involved, indicates that

the lesions may be due to a wide range of affinity of the infecting

microorganism. The occurrence at the same time of cholecystitis and

' Journal of Infectious Diseases, 191(), vol. x, p. 527.
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pancreatitis in the animals injected with bacteria from acute cholecys-

titis and pancreatitis, and with strains from chronic cholecystitis and

from ulcer after animal passajjje suggests that the simultaneous pres-

ence of the diseases in the same i)atient is due connnonly to hematog-

enous infection and not so often to lymphogenous or local invasion as

the findings at operation so often appear to indicate.

The demonstration of streptococci in the involved tissues in a high

percentage of cases in chronic cholecystitis, the elective affinity of these

organisms for the gall-bladder in animals, and the jjroduction of the

disease with the strains isolated from experimental lesions, indicate

that streptococci are a cause of cholecystitis. The importance not

only of draining but removing the gall-bladder is apparent, especially

in the absence of stones, as already emphasized by Mayo and others.

This is especially true in cases of chronic cholecystitis. Gall-bladders

removed in chronic cholecystitis during the quiescent interval have

been demonstrated to be the host of living bacteria. Might not the

periodic exacerbations be due to resumption of activity on the part of

the latent infection, when the defensive mechanism of the indi\idual

is low? The fact that streptococci which produced marked cholecys-

titis by systemic intra\enous injection failed to produce cholecystitis

when injected into the raflicles of the portal vein, or when injected

directly into the gall-bladder, is crucial evidence that cholecystitis in

the absence of stones is very frequently a hematogenous infection, and

rarely the result of invasion from the bile.

The results of differential cultures in both spontaneous and experi-

mental cholecystitis show the colon bacillus is commonly' a secondary

invader in an infection with streptococci or in a mechanical injury

produced by previously formed gall-stones. That it is the primary

cause of cholecystitis in some instances is quite certain, because one of

a series of strains of the colon bacillus from cholecystitis was present

in pure culture and showed elective affinity for the gall-l)ladder in

annuals. In one case, cholecystitis, which had begun during con\-al-

escence in tj-phoid fever, was proved to be due to streptococcus, hence

it would seem that cholecystitis occurring in typhoid fever is not always

due to the typhoid bacillus.

The common presence of bacteria in the centers of stones, the forina-

tion of gall-stones in association with cholecystitis following injection

of streptococci as observed in 9 cases, and the presence of streptococci

in the newly formed stones, emphasize anew the important role which

infection plays in the etiology of gall-stones. The almost complete

absence of bacteria in the -4 pure cholesterol stones is in accord with

the views of Aschoff , Ilenes, and others, who emphasize the importance

of a high cholesterolemia as a causative factor in the formation of gall-

stones. Streptococci have been isolated from the walls of gall-bladders

and demonstrated there in cases of chronic cholecystitis without stones.

It would appear, therefore, that for the formation of gall-stones two

factors are necessary: (1) Infection furnishing the nucleus for the

precipitation of bile salts, etc., and (2) a concentrated bile of high

cholesterol content.
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The Dietetic Management of Hypercholesterolinemia in Cases

OF Cholelithiasis. Rothschild and Rosenthal' discuss the very

important question of the management of the hypercholesterolinemia

accompanying- many cases of cholelithiasis. Chauft'ard in particular,

but many other authors, have drawn attention to the association of

an increased cholesterol-content of the blood stream with gall-st<)ne

formation. In Chauffard's classical work, "Lemons sur la Lithiase

Biliare," he completes the argument and reviews the experimental work

of his associates and others engaged in this work. In that contribution,

wdiich is complete, Chauffard reviews the association between an increase

in blood serum cholesterol and the cholesterol of bile in the gall-bladder,

and draws attention to many points not discussed in the above papers,

namely, the significance of disturbance in the ductless glands, such as

the adrenals and the corpora lutea, as well as reference to the changes

of the cholesterol content in the blood during, and after, typhoid fever

and pregnane^;, two conditions which have been associated with this

finding. In that same work, Chauffard points out the fact that there

are two different contributing factors toward increased cholesterol, one

endogenous and the other exogenous dependant on the cholesterol of the

food.

It is clear, however, that in a certain proportion of cases this increase

of cholesterol plays a very important role, in other cases its significance

is less pronounced and possibly other factors, such as infection or altera-

tion in i)igments i)lay the predominating role. Our statistics, which

are very much larger than Rosenthal and Rothschild ne^ertheless empha-

size many of the points which they have described. Ilenes pointed out

that this hypercholesterolinemia could be used in diagnosis, but as the

above authors point out and we have been able to confirm, there is a

type of stone in which increased cholesterol is nojt found, but in which

presumably it was present at the time of their formation.

It is evident that from these results that the cholesterol content of

the blood may be variable in this condition. Concomitant pathological

or physiological factors that may cause a hypercholesterolinemia must

be considered in each case. For example, in arteriosclerosis or chronic

nephritis we find a hypercholesterolinemia even though stone be

absent. Similarly, patients with pyloric obstruction or repeated vomit-

ing, or those in a state of inanition, may show a transient hyper-

cholesterolinemia even in the presence of an ulcer. Conversely, all cases

of cholelithiasis do not show a hypercholesterolinemia. Thirty-seven

cases examined h\ the authors ga\e the following figures.

0.425
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TIk' lii<«;liest liyporcholcstoroliiicmiji was found in cases that were jaun-

diced. Jn general, it may he stated that cases of cholelithiasis do show

a hypercholesterolineniia. However, in 12 cases there was a normal

cholcstcrin content of the hlood, \-et gall-stones were demonstrated at

operation. The c.\i)lanati<)n of this grouj) exidently lies in the fact that

at some previous i)eriod a hypercholesterolineniia was present, as pre-

cipitation stones were found in the gall-bladder which automatically

reduced the hypercholesterolineniia. Tnless the same physiological and

pathological factors that originally caused the hypercholcsterolincmia

l)crsist after the formation of the stones or unless obstruction results

from the stone formation, the hypercholesterolinemia will not reapi)ear.

A simple obstruction of the cystic duct will not produce a hypercholes-

terolinemia. Th(> jH-esence of infection will reduce the cholesterin con-

tent of the blood even in cases of cholelithiasis. In ?i such cases an

empyema of the gall-bladder was noted, and in 2 of them the cholesterin

content of the blood was 0.132, 0.135 and in the third 0.175 per cent.

We have observed cases in which the gall-bladder had been removed,

and in some of which the common bile duct had been drained, and

despite the removal of the gall-l)ladder, thus theoretically reducing the

chances of stagnation in this organ, a hypercholesterolineniia persisted

not assignable to any determinable cause.

This has led us to divide our cases of cholelithasis into the following

groups:

Group (1). Cases that have a normal cholesterol content of the blood.

Group (2). Cases that are hypercholesterolinemic. The hypercho-

lesterolinemic cases are in turn divided into the following groups:

f Stone.

^4. 01)structive hypercholesterolineniia 'I'emporar}' \ Stricture.

[ Xewgro-ni;h.

B. Diathetic hvpcrcholesterolinemia | w-Jv! "^^Yttvlf.^i^n /Intermittent.
\ ^\ ithout obstruction

| permanent.

We shall not enter into a lengthy discussion of Group 1. In this

group are included stone cases which subsequently may be placed in

Group 2. As an example, a patient with an empyema of the gall-

bladder may be hypocholesterolinemic because of the infection, but,

with the removal of the gall-bladder and the subsidence of the infec-

tion, a condition of hypercholesterolinemia may be established and the

case would then belong in Group 2.

The obstructive hypercholesterolinemias in (iroup 2 are called tem-

porary, as with the removal of the obstruction the hypercholesterol-

inemia disappears. For instance, a patient with an afebrile obstruc-

tive jaundice is hypercholesterolinemic. With the removal of the

obstruction the cause of the hypercholesterolinemia is likewise removed,

the cholesterin content of the blood returns to normal and the patient

belongs in Group 1.

There is, however, in Group 2 a second class of patients who are more
or less continuously hypercholesterolinemic. These we have called the

diathetic group, or those having a cholesterin diathesis.
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Regarding the diet, those articles of food which are rich in hpoids

are excluded. They include eggs, cream, butter, meat, and fish. On a

strict, practically lipoid-free diet, only vegetables are permitted, exclud-

ing peas and beans which are rich in phytosterol which is an isomere

of cholesterol. All other vegetables, such as cereals and sugars, are

permitted. The milk should be skimmed, and fat-free buttermilk per-

mitted. This diet is so strict that the majority of patients will not

entertain it for a long period; therefore the authors haxe devised "fast

and feast days." For three or four days a week, the patient lives on a

strict, lipoid-free diet outlined above, the so-called fasting periods which

serve to deplete the organism of stored-up food products. For the next

three or four days, dependant on the degree of hypercholesterolinemia,

a more liberal diet is permitted, the so-called feast days. On the

"feast" days, the patient is permitted, in addition to the articles above,

well-cooked lean meats and fish, including salmon, shad and bluefish.

Oleomargarine is allowed instead of butter.

Diagnosis of Gall-bladder Disease. Cheyney^ says that chronic

cholecystitis must exist before stone, an opinion which, in the light of

our recent knowledge of hypercholesterol and bile stasis, seems a little

bit too strong. Although his cases are but few in number, in this-

paper he has insisted on some of the most important points in gall-

bladder diagnosis. The habit of the chronic gall-bladder to masquerade

under gastric symptoms is well exhibited in several cases under discus-

sion.

The statement that gall-stone colic does not follow the orthodox

description will be borne out by any observer who has seen much of

these cases ; in a number of instances the author has seen unquestioned

biliary colic, confirmed subsequently by operation, confine itself to the

epigastrium or even to the left costal margin. The explanation is prob-

ably to be found in a generalized spastic contraction, pylorospasm

and even gastrospasm, as has been described by certain observers.

Cheyney doubts the value of the .r-ray studies in spite of the perfection

of recent methods, and mentions one case in which the plate showed

shadows interpreted to mean gall-stones, but no stones were found at

operation.

Chronic appendicitis is the most difficult condition to diagnose from

chronic cholecystitis. Either may give rise to fever, chills, even jaun-

dice and vomiting, and while appendicitis may have pain referred to

the right costal margin and to the back, gall-stone colic may have pain

exceptionally referred down to the right side of the abdomen.

A large gall-bladder usually means stone in the cystic duct, and, in

such cases, the liver often projects a considerable distance below the

costal arch in the form of so-called Riedel's lobe. Jaundice did not

occur in Riesman's^ cases of cholecystitis, although it does occur,

particularly in cholecystitis with angiocholitis, and 1 have in mind at

the present moment such a case with repeated drainage and still a

persistence of infection.

1 American Journal of the Medical Sciences, 1917, vol. cliii, p. 477.

2 Ibid., p. 492.
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Riesman considors the absence of jaiindiee after l)iliary colic as witli-

out significance—he mentions the possibihty of left-sided pain and, in

discussing Cheyney's paper, I pointed out what seemed to me to be true.

In the past year I ha\e seen 'A cases of gall-stone colic with left-sided

I)ain, confirmed by operation. Riesman says that the .r-rays show the

stone in 50 per cent, of cases. This seems questionable. I have spoken

to a number of our best rontgenologists and I question whether, even

utili/ang the negative shadows, such as Cole described, it is possible to

accurately diagnose cholelithiasis in 50 per cent, of the cases.

Attention is called to the fact that even pleurisy and pneumonia

may counterfeit the picture of gall-bladder disease. This is true, and

it might be added that even jaundice can be added to this picture

through the intermediary of a pneumococcic infection. Riesman calls

attention to a point which, it seems to me, is extremely important,

namely, the question of the differential diagnosis of the epigastric and

thoracic reflected pains of gall-stone disease and those of angina pec-

toris. I would add to those the group of false anginas mostly spastic

or vagotonic in origin. In a certain number of gall-stone cases, cardiac

sNinptoms are present.

Gastric Symptoms. Cheyney^ discusses the gastric sjinptoms accom-

panying gall-bladder disease. In the first place, stomach trouble,

according to Cheyney, presents three possibilities: (1) Organic disease

of the stomach itself; (2) gastric disturbances entirely due to disturb-

ance elsewhere than in the stomach, without any pathological change

in the stomach; (3) they may be due to "neurasthenia" and no recog-

nizable change can be found in the stomach or other organs. The
third group, he says, is a steadily diminishing one, and the two great

factors in the second gi'oup producing gastric disturbances are chronic

appendicitis and chronic cholecystitis. In this paper he deals with the

gastric disturbances produced by gall-bladder disease. From 1912 to

1917, 02 cases came into the gall-bladder group, 19 of these were clu-onic

cholecystitis, and 43 cholelithiasis. These he divided into three groups:

(1) Those without any gastric complaint between characteristic gall-

bladder attacks. (2) Those with a mixed picture of gall-bladder attacks

at longer or shorter intervals with almost constant stomach trouble.

(3) Those in which the gastric disturbances were predominant and the

gall-bladder attacks so slight as to throw doubt on their existence.

The first group consisted of 30 cases, 5 were diagnosed chronic chole-

cystitis, 4 operated on and the diagnosis proven, with negative findings

in the stomach; the other 25 were diagnosed cholelithiasis, 11 were

operated on and stones found, but nothing was discovered in the

stomach. Gastric analysis was made in 13 of these cases. Five showed

hyperacidity with a total acidity above 65, 6 showed subacidity, with

a total acidity under 30, and 2 gave a normal total acidity, one 50 and

one 56. He asks the question why with decided abnormality in secre-

tion were there no gastric symptoms in 11 of these cases.

In the second group, there were 28 cases; with constant food distress

' Archives of Diagnosis, April, 1917, p. 1G4.
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as well as the intermittent attacks of biliary colic. Distress, fullness,

gas, belching, constant nausea and frequent \'omiting, sour stomach,

sour eructations, and pain. The danger in these cases is that the

gastric s\iTiptoms so markedly predominate that the slight symptoms
referable to the gall-bladder may be altogether crowded out. Four

cases were diagnosed as chronic cholecystitis, were operated upon, and

the gastric s;sTnptoms disappeared after drainage of the gall-bladder.

Three cases diagnosed cholelithiasis, likewise operated on, after removal

of stones and drainage lost their gastric symptoms. Of the remaining

21, treated medically, many were improved, but none permanently

cured. As regards the analysis, the most common finding in this group

was hyperacidity; 15 of the 27 showed this condition, but 7 showed a

decided subacidity and 5 gave an analysis within normal limits. Several

other interesting cases are given in detail.

More than one-half of the cases reported by WohP showed either a

great diminution or either absence of free hydrochloric acid.

In 11, out of 40 cases, or 27.5 per cent., a complete absence of free

HCl. In other words, in 55 per cent, the free HCl was below normal.

In 3 cases (7.5 per cent.), there was hyperacidity; in 15 (37.5 per cent.),

HCl was normal. In not one instance did he see free HCl with what
looked to be a normally functionating gall-bladder.

In Hohleweg's^ series 84 per cent, of cases of functionless gall-bladders

showed a deficiency of free HCl. It was pointed out that in 69 per

cent, of cholectomized patients, the gastric contents, examined one to

five vears after operation, showed a deficiencv or total absence of

free HCl.

X-RAY Diagnosis of Gall-stones. O'Brien^ uses a fast, finely

grained intensifying screen in all gall-bladder work. This he considers

essential, and he insists upon the fact that the patient should not

breathe during exposure. This screen is of especial value in the robust

and corpulent, and cuts down the exposure time very markedly. A
small diaphragm and a small cone are also essential factors in the

successful search for gall-stones. In abnormally j^laced gall-bladders,

which are not infrequent, the search must extend over a larger area

than the commonly accepted region for this work. They may be found

anyw'here in the lower or right upper (luadrant, and even to the left of

the median line in rare instances.

Case'* discusses this same subject and groups his results as follows:

1. Positive .r-ray finding of stone, with stones at operation, 20 cases

out of 41, making a percentage of 49 per cent, diagnosable by this

means.

2. Positive report and no stones at operation, 4 cases.

3. Negative report and no stones found at operation, 244 cases out

of 257, making 95 per cent, of successful negative diagnoses.

4. Negative report and stones found at operation, 13 cases, failure

to diagnose in 5 per cent.

1 New York Medical Journal, February 24, 1917, p. 347.
2 Deutsch. Arch. f. klin. Med., 1912, p. 259.
* Boston Medical and Surgical Journal, 1916, vol. clxxiv, p. 309.

^American Journal of Rontgenology, 1916, vol. iii, p. 246,
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5. Report of prohahlc ^all-stones; out of 22 cases, S were found to

lune stones, and in 14 no stones were found, but 11 had diseased f^all-

hladders.

Out of a total of o,") eases with diseased gall-hladders, .r-ray evidence

l)()iiited definitely to this condition in 4S cases, or in SS per cent., while

fjall-stones were accurately shown in oO per cent, of all cases w here they

were present.

Insect in the Gall-bladder. Neugebauer^ describes the case of

a Avonian, aged forty-three years, in whom o])eration on the gall-bladder

disclosed a large number of small calculi among which was an insect 8
mm. long. It was identified as the larva of the "forficula auricularia"

a common insect which could have easily reached the human digestive

tract with foods, such as salads and fruits.

Nichols- takes up the question experimentally regarding (;all-

BLADDEK DISEASE CARRIERS. In the treatment of typhoid, cholera, and
bacillary dysentery, one of the most important problems seems to be
the prevention and cure of gall-bladder and gall-passage infections.

Nichols experimented on the rabbit.

lie calls attention to the fact that, int\phoid, the gall-bladder lesion

might be due to a descending infection of the bile from the liver, to an
ascending infection from the intestine, or to a transverse infection

through the gall-})ladder by way of the bloodvessels. As a result of

his experiments, Nichols arrives at the following conclusions:

The theory of the i)roduction of gall-bladder lesions in typhoid by
the descending infection of the bile from the liver recei\'es some sup-

port. Increasing doses of the bacteria cause a corresponding increase

of bacilli in the bile, and an increasing number of gall-bladder infections

are seen with increasing doses. More bacilli aj)pear in the bile after

mesenteric injection of the culture than after injection into the ear

veins. More lesions likewise result from mesenteric injection. More
bacilli a])i)ear in the bile after injection of the same dose in immunized
animals than in normal animals, and more lesions result in immunized
animals. In cholera and dysentery, the same mechanism suggests

itself, with the additional factor of portal septicemia. Previous injec-

tion of sodium bicarbonate seems to partially protect these animals,

and it is suggested that the antiseptic property of the bile is in part

due to its alkalinity.

It seems advisable at this point to mention briefly the question

CHOLECYSTECTOMY versus CHOLECYSTOTOMY in the surgical treatment
of gall-bladder disease. This question, while strictly in the province

of the surgeon, is nevertheless a (juestion which e\ery i)hysician should
know something about. The article by Guthrie' is well worthy of

perusal by anyone interested in this question. It is interesting to note

that Dr. Noble, in discussing this paper, points out some rather perti-

nent facts regarding the gall-bladder in this day when ruthless surgery,

as well as ruthless warfare, is practised. Dr. Noble insists upon the

1 Zentralbl. f. Chir., 1910, No. 24.

-Journal of l^Lxprnnicntal Medicine, 1*16, vol. xxiv, p. 497.
' Journal of the American Medical Association, 1910, vol. l.wii, No. 9, p. 047.
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fact, well known to every surgeon of experience, that when the gall-

bladder is removed, nature attempts to form a new gall-bladder, or at

least a diverticulum. Florcken reported a case of the regeneration of

the (jaU-hladder with the formation of stones two and one-half years

after operation. Other cases have been reported, and I have been

surprised to note the frequency with which good surgeons have found

this condition. This fact alone argues for the importance of the gall-

bladder, and Meltzer's admirable paper, which is reviewed in these

columns, shows the intricate mechanism with which surgery must deal.

Halsted and Opie showed that pure bile, when injected into the pan-

creatic ducts, produced a violent and dangerous pancreatitis, whereas

bile mixed with mucus produced only a mild inflammation of that

organ. Kemp, of London, in some of the earliest experiments, showed

that there was a difference in the alkalinity and chemistry of the bile

before and after it entered the gall-bladder. Furthermore, it is to be

remembered that bile is only needed at intervals in digestion and the

elaborate mechanism so beautifully controlled by antagonistic muscle

groups, as shown by Meltzer, is destroyed by this operation. I have

always been in favor of removal of the organ when it was diseased, but

its wholesale removal without any consideration of the above facts is

unjustifiable. Not infrequently the ducts are involved as well, and it

must also be remembered that calculi can occur in the ducts or even in

the small hepatic radicles.

DISEASES OF THE LIVER.

Icterohemorrhagic Spirochetosis (Weil's Disease). Renewed interest

has attached itself to the discussion of this condition owing to its out-

break on several occasions since the beginning of the war. Weil first

described the disease in 188G. It was characterized by jaundice, pyrexia,

hemorrhages, and the fact that it was apparently infectious, as it

occurred either in widespread epidemics or localized groups of cases.

Stokes and Ryle^ go into the subject rather thoroughly and discuss the

various points regarding this condition.

Etiology. In 1914, Inada and Ito reported the discovery of a spiro-

chete in the liver of a guinea-pig which had been injected with the

blood of a person who was suffering from Weil's disease. In 1915,

these authors came to the conclusion that the spirochete was the cause

of Weil's disease. They found that the blood of patients recovering

from the disease contained substances which could be considered pro-

tective against the organism; furthermore, when they injected the

blood of patients with Weil's disease during the first five days of the

disease into the peritoneum of the guinea-pig, the animal developed

albuminuria, pyrexia, and jaundice, and they were able to show the

organism in the liver and blood in large numbers. They were able to

pass the strain from animal to animal and in one strain they had reached

fifty generations. Their experiments furtlier indicated that the organ-

' British Medical Journal, September 36, 1916.
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isms disappear from the blood coincident with the formation of the

imninne substances. At some period after the tenth day, the organisms

appear in the urine and they Avere able to demonstrate them by means
of dark-ground ilhniiination and animal inoculation. They have been

able to find organisms in the urine as late as the thirtieth day.

Mode of Infection. Weil believed that the entrance of infection

Avas through the alimentary canal. Inada supports this view, but Ido

and Oki have noticed that the disease sometimes begins with swelling

of the lAinphatic glands, and they have further been able to communi-
cate the disease to animals by applying the infective material to the

uninjured skin. However, they judge that infection from man to

man is rare. There is also a possibility of infection being carried by

mos(]uitoes or vermin, a point which is not quite clear.

(jENEkal Clinical Picture. On admission, the most striking pic-

ture is jaundice and extreme injection of the conjunctiva?, accompanied

by great prostration.

AIuDcniarj/ Si/fitcm. The tongue is very dry, brown, and fissured.

In a certain number of cases hemorrhagic herpes labialis occurs. Hepatic

enlargement is rare, and, according to Stokes and Ryle, splenic enlarge-

ment was never encountered. All patients were constipated, but the

stools were of normal color and bulk. In some cases, there Avas blood

in the dejecta, ^'omiting in the early stages occurred in every case.

Diarrhea AA^as not noted in any case. Appetite, AA'hich Avas lost during

the period of pjTexia, returned as soon as the jaundice began to fade.

Hiccough occurred in the two most serious cases, one of these terminated

fatally. One fatal case had uncontrollable hemorrhage from the boAAel;

in the other case, traces of blood Avere passed by boAvel.

Circulatory System. The pulse rate Avas sIoav in proportion to the

pyrexia, and there was a very definite sloAving during convalescence.

In 2 of the more scA'ere cases, there Avas a rapid pulse during the first

AA'eek. The tension and A'olume AA'ere good, even late in the fatal case.

There AA'as no e\adence of cardiac dilatation.

Respiratory System. There Avas no cA-idence of respiratory compli-

cations, but, in the acute stage, a little blood-tinged sputum AA'as noted.

In 2 cases AA'here hiccough occurred, a peculiar catchy type of ins])iration

Avas at times noted.

Excretory System. Tavo cases had difficulty in micturition, for Avhicli

there AA'as no ob\nous cause. The urine contained bile, and there Avas

slight albuminuria during the pyrexial period in all cases. Acetone

Avas found in the urine of the fatal case.

Nervous System. Sleeplessness due to seA'ere pains Avas common in

the early stages; in the more graA^e cases, torpor was noted, and, in one

fatal case, this progressed to the "typhoid state," with rambling

delirium and muscle tremors. Pruritus due to jaundice occurred in

3 cases.

Lymphatic System. All cases showed enlarged glands. The pectoral

group of the axillary glands Avere most often felt as discrete shotty

nodes on the thoracic Avall of the axilla. Glands in the neck and groin

were also felt. These Avere sometimes tender on pressure. The spleen
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was never palpable, and percussion did not show an increased area of

dulness.

The Skin. Varying degrees of jaundice were seen. It was usually

of a lemon or orange tint, and never approached the greenish color of

obstructi^'e jaundice. The color rapidly increased, and as rapidly

decreased as convalescence set in. The degree of jaundice was not

constant for two successive days, and was always most striking in severe

cases. The date of the appearance, so far as they know, is the fourth

day. Petechial hemorrhages only occurred in one fatal case.

Fever. All the cases showed an irregular pyrexia descending by lysis.

Subnormal temperature was common in. early couA'alescence and also

preceded death in one instance.

Prognosis. From the cases observed, it would appear that there are

both mild and very severe cases of Weil's disease. The jaundice, weak-

ness, and pain in some cases have been slight and not of long duration.

On the other hand, there have been 3 deaths, and at least 2 other cases

which were very ill.

Stokes and Kyle gi^'e in detail the history of 10 cases.

The spirocheta found in this disease on dark-ground illumination

were rather straight, with curves resembling the S. refringens rather

than those of the S. pallida.

The authors, in conclusion, believe that the cause of epidemic jaun-

dice, from their observations in Japan and Flanders, is identical.

Acute Yellow Atrophy of the Liver. Case of Acute Yellow Atro-

phy OF THE Ln ER '['heated BY In.JECTI0NS OF SODIUM BICARBONATE:

Recovery. (\ P. Longridge,^ Royal Army Medical Corps, relates the

case of a soldier, aged twenty-five years, who having reported ill at Gal-

lipoli was sent to a hospital in Fgypt. The symptoms pointed wholly

to epidemic catarrhal jaimdice, which was prevalent at that time. In a

few days se^ere symptoms appeared, including syncope and vomiting.

Icterus became marked. Liver dulness increased. Received by the

rectum glucose injections, with sodium bicarbonate by the mouth.

Leucin and tyrosin were present in the urine. The symptoms grew

worse, and delirium set in. Glucose enemata were no longer practic-

able. Sodium bicarbonate was then injected hypodermically. The
patient was now unable to receive food, and the urine was almost sup-

pressed. Diagnosis of acute yellow atrophy of the liver was made in

consultation. The sole dependence was placed on the bicarbonate

injections. One week after the patient was admitted to the hospital,

he began to impro^'e, the liver dulness rapidly receding. The man was

discharged cured on the twenty-third day.

Subacute Yellow Atrophy of the Liver. Fraser- describes an interest-

ing case of the abo\e condition in a ])o\' of six years, in whom there was

enlarged abdomen, increase in su])erficial veins, marked ascites, enlarged

liver. These findings at postmortem were compared with experimental

findings on 12 dogs and 1 cat after the injections of fatal doses of diph-

1 Presse niedicale, August 31, l'.)16.

2 American Journal of the Medical Sciences, 1916, vol. clii, p. 202.
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tlieria toxin. Mis studies, which inchide both postmortem and histo-

lo^ncal reports, led him to the following conclusions:

1. It ap])ears not iini)n)l)al)le that many cases which pass clinically

tor ordinary cirrliosis of the li\('r in children are actually instances of

sul)acute atroph\- of the Jixcr, such as I have reported above.

2. Histologically, the chief feature in that case was the extensive

central hemorrhage and necrosis, with marked thrombosis and necrosis

of the terminal central ^'eins, foIlow(>d by replacement fibrosis together

with degeneratixe changes.

3. I think it worthy of suggestion that the primary change is necrosis

of the terminal hepatic veins, and that this is caused by some bacterial

toxin. What that toxin was could not be determined. The history of

the case is meager, but, ai)])arently, the ])aticnt h;id pneumonia twice.

4. Exactly similar conditions in which there are present necroses of

the terminal hepatic vemiles and capillaries and extensive central

hemorrhage and necrosis caused by bacterial toxins can be positively

demonstrated by the invariable result found in the 13 animals injected

with di[)htheria toxin. Whether subsequent regenerative and fibrotic

'changes can be brought about in this way nuist be determined 1)>- further

experimentation.

Liver Cysts, h'owler^ described an echinococcus cy.s'I' in the left

lobe of the liver discharging into the left hepatic duct in a female,

aged twenty-one years, who ga\e a history of recurrent epigastric pain,

nausea, and jaundice for the past four months. She submitted to two
operations wdth recovery. No echinococcus elements were found,

although the pathological report showed echinococcus cyst wall, but no
daughter cysts.

Hydatid Cysts of the Liveu. (lallart Mones- discusses the ques-

tion of the diagnosis of hydatid cyst by means of the deviation of

the complement. His conclusions are as follows:

1. The reaction is positive in ()9 per cent, of cases. Stern found
53 per cent, of cases were positive with serum which had not been ren-

dered inactive. Weinberg had 53 suspected cases, in 25 of which he
obtained a positive reaction which w^as confirmed by intervention,

and in 16 cases the reaction was positive in those who had had cysts,

(irallart Mones discusses the (piestion as to the explanation of the

31 per cent., in whom the reaction was negative. He attempts to

explain it:

(a) The serum of the patient contained substances Avhich inhibited

the evidence of specific antibodies.

(6) The fact that there is not sufficient antigen in the blood to jH'ovoke

the formation of antibodies, the cyst toxin being enclosed until the time
of rupture when reabsorption provokes the formation of antibodies

inducing a positive reaction.

2. The specific antibodies disappear from the serum twenty-five to

thirty days after operation.

3. The reaction of deviation is of absolute value, when positixe,

' Long Island Medical .Journal, 1!)16, vol. x, p. ol7.
2 Archiv. d. mal. de Tapp. Digestif et de la Nutrition, 191G, p. 148.

7
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because it is specific. It must not be forgotten, however, that in 31

per cent, of cases it is negative.

4. There is no relation between eosinophilia and deviation of the com-
plement—even with elevated eosinophilia antibodies may be absent.

5. With increasing doses of serum 0.1 to 0.5 c.c, and fixed doses of

antigen 0.2 c.c, and with increasing doses of antigen 0.1 to 0.6 c.c, and
fixed doses of serum, he got the same results.

DISEASES OF THE PANCREAS.

Reaction of the Pancreas and the Pancreatic Juice. The Journal of

the American Medical Association'^ devotes an editorial to the researches

of Long and Fenger^ who demonstrated that the living pancreas of all

animals, whether tested by indicators, by titration, or electrical conduc-

tivity, has an acid reaction. The acidity is practically constant, and
does not vary with the seasons or the animals' diet.

I can do no better than gi\e the text of this editorial which is extremely

suggestive and worthy of thought: "Most of these tests were made on
the pressed juice from the macerated organ, separated by the centrifugeT

Applying this method to other organs, they found that the liver, spleen,

and salivary glands usually give an acid reaction, but much less than the

pancreas, while the pressed juice from the thyroid gland is neutral in

reaction." They conclude that the "acid reaction of the pancreas is

undoubtedly a normal one, and it has been overlooked because the out-

flow from the fistula (the pancreatic juice) is so plainly alkaline." In the

first paper it is suggested that the " normal activity of the pancreas, the

work of the cells results in sending an excess of alkaline phosphates to

the intestines, while an excess of acid phosphates is retained to make the

gland tissue slightly acid. This is a new conception of the mechanism
of alkalinity of the pancreatic juice. It is known that the alkalinity

of the normal pancreatic juice is about equal to 0.5 per cent, sodium

carbonate, and it has been generally held that it is due to the excess of

alkaline carbonates, the trace of phosphoric acid hitherto reported in the

juice not being sufficient to account for the alkalinity on the basis of

alkaline phosphates." In their second paper, the authors show by
chemical (quantitative analyses) that the marked acid reaction of the

pancreas is due to the presence of acid phosphates and acid nucleo-

proteins. But practically no evidence is adduced to show that the

alkalinity of the pancreatic juice itself is due primarily to alkaline

phosphates rather than carbonates. The reason advanced for the

accumulation of acid phosphates in the gland itself in the course of

normal activity remains, therefore, an interesting hypothesis.

Pancreatic Colic Due to Stone. Einhorn^ reports 2 cases of pancreatic

stone which he has had under observation. The most characteristic

(Hagnostic sign is the appearance of colicky pain in the epigastrium

' 11116, vol. Ixvii, No. 0, p. 438.
- .Journal of the American Chemical Society, 1915, vol. xxxvii, p. 2213; ibid., 1916,

vol. xxxviii, p. 1114.
3 Berl. klin. Wchnschr., 1916, vol. liii, p. 110; abs., Surgery, Gynecology and

Obstetrics.
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associated with the transient appearance of sugar. This pain is peri-

odically repeated, and its sudden cessation speaks for the i)assinp: of the

stone. The a])pearance of a stone in the feces consistint; chieHy of

calcium carbonat*' without cholesterol or bile pigments points to its

pancreatic origin.

Generally, pancreatic function is not disturbed for a long time, but,

later on, there is generally evidence of diminution in pancreatie function.

^Vhile the occasional appearance of sugar in the urine during an attack

of colic is very important, it is not a .v/'/^c qua tioti in the diagnosis of

pancreatic stone.

If the ordinary attacks fail to be relieved by medical treatment,

operati\'e interference must be considered. The gall-bladder and the

pancreas must be thoroughly examined. Frequently, according to this

author, palpation of even small stones in the exposed pancreas is not

j)ossible. The gall-bladder should always be drained, because much
drainage has' a favorable eflfect upon an existing pancreatitis in the case

of calculi.

DISEASES OF THE INTESTINES.

Colitis. An interesting study of chronic colitis from an x-ray stand-

point is contributed by INIcMahon and Carman,^ of Rochester, Minn.

Their conclusions are rather original, inasmuch as .r-ray e^'idence seems

to make a difi'erential diagnosis possible and indicates the severity of an

old chronic colitis.

1. There is a group of subjective and objective sjTiiptoms which is

quite characteristic of chronic colitis.

2. There are definite organic changes resulting from chronic colitis

in all the coats of the colon wall, namely, chronic inflammatory reaction

with edema, lymphocytic infiltration and thickening, scar-tissue forma-

tion and contraction.

3. X-ray examination in these cases shows the colon to be small,

smooth and without haustration in the part or parts affected.

4. A more accurate estimation of the extent and severity of the

involvement can be obtained by correlation of the clinical history with

the .T-ray findings.

5. The .T-rays will frccjuently be of aid in determining the course of

subsequent treatment.

G. In a limited number of cases they did not find chronic endamebic

colitis to furnish any characteristic or similar .r-ray finding. Therefore

it appears to be of aid in difterentiating amebic from chronic colitis.

Large Intestine. Divertictlitis. ^Yilliam ]\Iayo- reports a study

of 42 patients with this condition. The signs and symptoms closely

resemble those of appendiceal inflammation, with the marked dift'erence

that, in the great majority of instances, the disorder was on the left side

of the abdomen. It is altogether probable that most of the reported

cases of so-called "sigmoiditis" are examples of diverticulitis.

I shall try to use ]Mayo's words as much as possible, as the paper is

' Journal of Lal)oratorv and Clinical Medicine, Febniarj^ 1017, vol. ii, No. 5, p. 328.
- Journal of the American Medical Association, 1917, vol. Ixix, No. 10, p. 781.
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an unusually concise and clear exposition of the subject without recourse

to the literature to any extent.

Of the 42 cases on whom resection was done, 66.6 per cent, were
males and 33.4 per cent, females. The average age was fifty-three years.

The youngest patient was twenty-seven years of age and the oldest

seventy-three. The average weight was 173| pounds. The heaviest

I^atient weighed 225 pounds, the lightest 120 pounds. The average

duration of symptoms was two years; the longest twelve years; the

shortest seven days. In 30 of the 42 patients, a sensitive tumor w^as

present in the left iliac fossa during the attack, which was attended by
localized peritonitis and often by intestinal obstruction. This group
includes fleshy, middle-aged persons who present themselves with an
acute sensitive tumefaction in the left iliac fossa. The mass gradually

disappears in the coiu-se of some days with the restoration to health.

The examination of the colon with the rontgen rays shows symptomless
diverticula.

Diverticulitis and Feridiverticulitis ivith FoDitatiun of Abscess Resulting

in Enterovesical, Enterocutaneous and other Fistulas. This group includes

those cases in Avhich infections—either a developing peritonitis with

abscess formation or the results of infectious processes which connect

the diseased colon with the cutaneous surface, the bladder or neighbor-

ing intestine—lead to the necessity of surgical interference.

Obstruction. In acute diverticulitis the ol)struction is the result of

infection and edema. Chronic obstruction is due to hyperplasia, ad-

hesions and angulation—the hyperplastic stenosing type. The con-

dition is practically identical with those in the first two groups, but the

addition of the obstruction in these cases is so serious a feature that it

seems best to classify them independently. It was most surprising,

however, when the entire mass was dissected out and the diseased bowel

laid open, to find so little actual obstruction. In this group a tumor is

usually found, and in 31 per cent, malignant disease coexists. Mayo
says, "I do not know of a more difficult differentiation than to foretell

whether a given obstructing tumor deep in the iliac fossa of an adipose

patient is diverticulitis or carcinoma, or both. Fortunately, the

rontgen rays now furnish the differentiation in a higher i^ercentage of

cases."

Carcinoma, Derelojting on a Diverticuhiiii. This grouj) is of great

interest. Among the 42 cases of resection for diverticulitis, there were
13 in which carcinoma coexisted. The carcinoma had such definite

relationship to the diverticulitis as to make it reasonable to assume
that infection and irritation by hardened fecal masses in diverticula

were the cause of chronic irritation, and precancerous change. The only

known fact of importance in the etiology of carcinoma is its relation to

chronic irritation. The term "precancer" is used to denote certain cell-

changes taking place in the area of chronic irritation which, if found in

connection wdth invasion of the tissues, would be typical of carcinoma.

At the })resent time the diagnosis is made by the rontgen rays, since

in carcinoma a filling defect will be found in addition to the less reliable

findings of blood, pus, and mucus in the stool. With the sigmoidoscope
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we have hww :il)Ic to dincnMitialc caiciiioiiiii, associated with divertic-

ulitis of the h)wer siunioid and rectosigmoid, hut have not been able to
(lemonstrate (Hxcrtieuhi.

"Of 42 patients witli diverticulitis, with and without carcinoma, on
whom we hiivv. performed resections, 14 per cent, died as the result of

the operation; that is, within four weeks. The mortality was high, but
it nuist be taken into consideration that these ])atients were adipose,

and it was often necessary to operate during the stage of obstruction,
infection, etc. When a primary resection was made, we employed an
end-to-end union, but as a rule found it wise either to suture the anas-
tomosed area well up into the peritoneum and leave the suture line

exposed, or to pass a folded strip of rubber tissue entirely around the
anastomosis to suspend it in the wound, as there is a tendency to late

infections, and, unless provision was made for drainage, slowly pro-
gressing peritonitis occasionally caused death. To provide against gas
pressure, we have sometimes passed a good-sized rubber tube by wa\' of

the rectum entirely through, and well above, the anastomosed area and
fastened it with a single suture to the anus."

Intestinal Obstruction. Saraligin^ says the diagnosis of intestinal

obstruction is generally easy under the fluoroscopic screen. "Whenever
the author is sure of the permeability of the pylorus and that there is no
lesion whate\'er that detains the ingesta in the stomach, he is cominced
that there is an obstruction in the small intestine if, nine hours after a
meal, remnants are still found in the stomach.

In chronic invagination of the small intestine, there is usually an
absolute failure of the projection of the cecum on the screen. The
projection of the shadow is different according to whether the obstruction
is complete or not; in the first case we do not see the bismuth meal
diminish in bulk when 'examinations are made at the end of twelve,
twenty or thirty-six hours, and in the second we see the small intestine

in its last part, displaying a thread of bismuth marking the reduced
trajectory left by the invagination. In chronic or subacute appendi-
citis, there is frequently obstruction of the latter part of the ileum
rendered visible at such times by intestinal ectasia.

When caseous or fibrocaseous peritoneal tuberculosis is a cause of

intestinal obstruction, an ectasia of the bisnuith is produced at the
height where the constricting band or the bacillary process obstructs
the hunen of the intestines. Clinically, it is usually the last portion of

the ileum which is frequently the site of this lesion.

In obstruction due to Lane's kink, the diagnosis by the screen is

based on the ectasia of the bismuth, with displacement of the cecum
downward and to the right side.

When ectasis is produced at the level of the cecum, the diagnosis is

not always easy, as there are other affections besides intestinal obstruc-
tion which are caj)able of showing the same symptomatology at this

point (cecum mobile, etc.).

1 Report of the Association of Medicine, Argentine, 1916, vol. iii, p. 86.
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Study of Non-coagulable Nitrogen of the Blood in Intestinal Obstructions.

Cooke, Rodenbaugh, and Whipple^ contribute another article on this

subject which is of interest. They point out that urea is not a rehable

guide of the total nitrogen content of the blood serum, inasmuch as they

found that urea varied from 30 per cent, to more than 80 per cent, of

the total blood nitrogen, although, as a general rule, it was high in these

cases. They were led in their studies by the belief that high non-

coagulable nitrogen findings in the blood might prove of positive diag-

nostic value, high findings being an indication of a dangerous grade of

intoxication, but they point out that a low reading may be associated

with a fatal outcome.

They conclude that intestinal obstruction, as a rule, is associated with

an increasing amount of non-coagulable nitrogen in the blood. In the

acute condition, the rise may be rapid and reach as high as from three

to ten times the normal amount. With more chronic conditions, there

may be little or no rise. Acute proteose intoxication due to the injection

of pure proteose will show a prompt rise in the blood of non-coagulable

nitrogen. It may be even 100 per cent, in three or four hours. His

cases show a high creatinin and urea content of the blood.

In one human case with autopsy findings, the results were exactly the

same as in animal experiments. The kidneys in practically all these

cases were normal. High readings mean grave intoxication.

They say that it is possible that tissue or protein destruction, rather

than defective elimination, is responsible. Transfusions of dextrose

often benefit these cases and depress the non-coagulable nitrogen level.

Colon Bacilli to Antagonize Pathogenic Organisms. Nissle- describes

some very interesting studies on the intestinal fiora. He noticed that

when stools from different individuals were inoculated with typhoid

bacilli, the organisms comported themselves very differently. On
some specimens they grew luxuriously; on others, they failed to grow.

This difference is explained by the difference in the power of the colon

organisms present to combat the growth of the typhoid bacilli. He then

isolated the colon bacilli from the different -movements and compared

their behavior to the typhoid organism. Tubes of bouillon were

inoculated with a loop of the typhoid cultures and then incubated at

37° C. for seven hours, then inoculated with the colon bacillus and rein-

cubated for fourteen hours. After this, Endo plates were made with

the diluted mixture and on the following daj^ 100 to 200 well isolated

colonies were counted. The ratio between the typhoid and colon

organisms is counted on the basis of 100 colon colonies. In this way he

obtains what he calls the "antagonistic index." It shows the capacity

of the individual colon strain to crowd out the typhoid bacillus.

One strain may present an index of 100 to 500, another 100 to 200, the

ratio of the " antagonistic power of these two strains would therefore

be 1 to 25. The extremes found in his studies were 100 to 4050 and

100 to 3.

Studies of the colon cultures revealed, furthermore, that the strains

1 Journal of Experimental Medicine, 1916, vol. xxiii, p. 717.
2 Deutsch. med. Wchnschr., September 28, 1916, vol. xlii, No. 39, p. 1181.



DISEASES OF THE INTESTINES 103

producing the most lactic acid gave the highest index figures. Wlien

the index was high against the ty{)hoid baciUi, the index was also liigii

against other colon strains. The lowest index was found in 8 cases of

chronic tyi)hoid carriers. The highest index was found in some para-

typhoid cases of excei)tional mildness. The logical outcome of these

experiments is their application to therapy, namely, giving individuals

who have a low index colon strain, the colon organisms of high index.

He gave the alien colon bacillus in capsules and reports 11 cases in which
this treatment was systematically carried out. Jn 4, the intestinal

flora was normal, and no benefit accrued, but in 7 cases of intestinal

trouble due to the typhoid, paratyphoid, and streptococcus, the bowel
flora returned to normal. This treatment seems to have proven its

usefulness and seems to oft'er an efficient method of intestinal ])rophy-

laxis in those exposed to intestinal complaints.

Constipation and Intestinal Infection in Epileptics. Reed' contributes

an interesting article on the question of intestinal infection and epilepsy.

After careful consideration of all the facts in nearly 200 cases, he was
forced to the conclusion that constipation had a great deal to do with

epilepsy, and that the change was either due to bacterial activit}^ or

chemical changes in the intestines, or both. Drs. Hyatt and Forrer

in his laboratory began to investigate this problem and they found an
organism in the blood of epileptics which could not be found in the blood

of non-epileptics. This organism injected into the blood of rabbits

induced convulsions like those aft'ecting the human subject and were
furthermore recovered from the blood of the affected animals. After

thorough consideration, he called this organism the Bacillus epilepticus.

Since then, Hyatt and Forrer have recovered the organism in 168 out

of 211 cases. This communication is mainly a defense of his position

in the matter. Bra, some fifteen years ago, found an organism, injected

it into animals, produced epilepsy, and recovered it; it is apparently

this organism which Reed feels he has isolated in these cases and which
is the cause of the disease. Although Hinkleman, Rehmy, and Xoble
have pointed out that it may be found in the alimentary tract of indi-

viduals who do not have epilepsy, nevertheless, according to Reed, it

has never been found in the blood before, and he believes that through
pathological conditions in the bowel there is enforced absorption.

Intestinal Toxemia. While Nissle insists on the value of the colon

bacillus in regulating the intestinal flora, we find Satterlee- ascribing

to the colon bacillus the predominating factor in the causation of

intestinal toxemia, ^utrefacti^'e organisms, he says, may produce toxic

effects, but the lasting eftects are due to the colon bacillus. He further

recommends, in the study and treatment of all long standing toxemias,

autogenous colon vaccines prepared in proper doses. These act, accord-

ing to Satterlee, by immunization and sensitization of the body cells.

The colon bacillus has its habitat in the large bowel where it plays a

part in digestion, and it elaborates material which exerts a marked
inhibitory effect on the putrefactive organisms, principally the Bacillus

1 Journal of the American Medical Association, 1916, vol. Ixvii, No. 16, p. 1157.
2 Ibid., No. 29, p. 1729.
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putrificus coli, in this way preventing intoxication (Satterlee). Carbo-

hydrate oxidation and fat decomposition, fermentation, not putridity,

are caused by the Bacilhis coli action. Under normal conditions it

lives a saprophytic existence and is not only harmless, but beneficial,

to the host. When the colon is diseased, the colon bacillus is distinctly

harmful either in the walls of the colon or when lodged in other parts

of the body, as the peritoneum, genito-urinary or respiratory tract.

It is then capable of becoming pyogenic, and its intracellular toxin is

set free and can act in the body of its host. A aughn says the bacterial

cellsjmust*die to liberate the poison. Adami claims that, under ordinary

conditions, the Bacillus coli is incapable of forming ectotoxins, but when
the mucous membrane of the intestines is affected by traumatism within

or without, the B. coli may wander and cause inflammation, liberating

toxins. His method of making the vaccines is practically that of Tiirck.

Intestinal Venous Stasis. Tiirck' discusses the mechanism of intestinal

venous stasis. After discussing the experiments on this subject, he says,

"these factors just mentioned—stasis, fractional digestion, and the

accumulation of fatty acids—lead to fatigue of the muscle cells, and the

asphyxiation of these cells. As a result, we get atony of the muscle

wall, permeability and diffusion of the bacteria and of the fractional

protein products, and the bacteriolysis and proteolysis which these

undergo in the zona transformans finally leads to anaphylactic reaction.

In consequence of this reaction, we see further venous stasis from dila-

tation and fatigue of the Avails of the intestines, with a simultaneous

contraction of the arteries. Thus a vicious circle, more or less complete,

is established, and we have what is clinically known as acidosis which

may be either acute or chronic." Sl^eaking of chronic cases, he says,

"many children have two microorganisms present, often the B. coli

and either the streptococcus or a staphylococcus in s^iiibiosis. These

are frequently found in the urine, having passed from the intestines,

migrated through the tissues and escaped by way of the kidneys.

His method of preparing vaccines is as follows:

1. Make cultures from the feces. Isolate B. coli and other cocci

usually in symbiosis.

2. Centrifuge the urine. Isolate B. coli and other cocci usually in

symbiosis.

3. Centrifulgalize the stomach contents, obtained from the morning

fasting stomach. (Avoid clumps of mucus that appear to come from

the mouth.) Isolate the B. coli and other cocci usually in symbiosis.

4. Combine these cultures. Secure the patient's serum. Spread

over an agar slant and freely sow with the combined or mixed cultures.

Cultivate thirty-six to forty-eight hours. Kill the culture in tricresol,

not by heat.

5. Sensitize the culture with the patient's serum. Prove the culture

dead by incubation.

6. Count. Put in ampoules in graduated increasing doses, from

100,000,000 to 1,000,000,000.

1 Boston Medical and Surgical Journal, 1917, vol. clxxvi, No. 19, p. 6G.3.
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These niierocir^^anisms, secured from the j)jitieiit's urine and stomach
contents, ha\e thus been activated by the patient's own serum or

secretions, and iiave acquired certain specific antilxKlies whictli render

them valuable for vaccine purposes. In addition, j^rowinj^ the micro-

organisms cultivated in the i)atient's own serum in vitro permits an
additional absorption to take place under conditions more nearly

ajjproaching those in vivo. Finally, by incubating the killed bacteria

with the patient's serum, additional antibodies are taken up, making
a most perfect vaccine, and one with a most potent effect.

Intestinal Stasis. ATosher,' in discussing intestinal stasis, outlines the

following:

Treatment. Intestinal stasis patients need to eat and sleep by the

clock as nearly as possible ; use meat sparingly and drink plenty of water
between meals. Little, if any, medicine is needed. Sometimes a
digestive, a mild laxative, or a general tonic has to be given for a time.

Russian oil or one of its substitutes should be taken without stint, for,

since it is neither a medicine nor a food, it can be used without restric-

tion. When bands or kinks are found, and, fortunately, these are

present in not more than 10 per cent, of enteroptotic patients, the case

becomes one for surgical consideration. Here the .r-rays do their great

work, giving more minute and accurate information regarding the

conditions to be dealt with than can be otherwise gained.

rnhappily, as a profession, we are still in the twilight stage of opera-

tive treatment for the relief of chronic intestinal stasis. Lane, Bain-
bridge, Bloodgood, and others, are lighting the path, but their work,
though brilliant, only makes clear the difficulties to be encountered, and
a need for the skill that comes only through familiarity with the com-
plex conditions so commonly found, and a knowledge of the best methods
for dealing surgically with each.

Exercises to Aid Digestion, Prevent Constipation, and Strengthen the

Abdominal Wall. I. Lie on the back (bladder empty and knees bent).

Gently stroke the abdomen downward six times along the inside of the

left hip, from ribs to pelvis.

2. Stroke three times across the abdomen on the navel line from the

top of the right hip to the top of the left, then downward as in Exercise 1

.

3. Draw the lower abdomen forcibly inward by.muscle contraction

(not by breath) and imitate the movement involuntarily made in taking
a long restful yawn—breathe in slowly all the air possible, stretching the

trunk and neck upward, then as slowly breathe out all the air taken in.

Repeat six to eight times. This exercise can also be taken in the sitting

or standing posture and should be repeated often w'hen enteroptosis is

present.

4. Forcibly draw in the lower abdominal wall (not by breath but by
muscle contraction) then raise it and hold long enough to count ten.

Do this three times. Rest and repeat.

Xote if the abdomen is distended by gas, insert a small tube (the rectal

point of a syringe) into the rectum before beginning the exercises; if

' New Medical Journal, October 28, 1910, p. 846.
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retained, it will let out the gas as fast as it is carried down. Never

apply pressure below and to the inside of the right hip (region of the

appendix).

These exercises should be taken by everyone on retiring, to overcome

the sagging of abdominal organs due to the standing and sitting posture.

They may be repeated half an hour or more before meals if indigestion

and gas are present.

Lane's Kink and Band. Stein,i in discussing Lane's kink, reviews the

ETIOLOGY of this Condition. Lane claims that the origin of the condition

lies in a cecum, which, distended from a number of causes, tends to pro-

lapse. This descent is resisted by crystallization of lines of strain in

the shape of peritoneal thickenings that later develop into independent

bands. The outer bands extend from the outer aspect of the cecum

upward to the lateral abdominal wall, the lowermost often involving

the appendix, with formation of a kink. Other bands run along the

under, or posterior, surface of the mesentery of the ileum. These bands

are "evolutionary and functional" (Lane). IVL^yo has ascribed the

bands to an inflammatory condition, but admits that a consideral3le

number showed no evidence of inflammation in the band or neighboring

appendix. Martin evidently considers the band of very little impor-

tance. He believes the kink occurs within the last four inches of the

ileum because of its short mesentery at this point, being only one or two

inches long. Acting on both ends of this comparatively fixed loop are

two forces that tend to produce the angulation. They are (1) a large

gut that is excessively movable or displaced; (2) an abnormal disposition

of the small gut. Thus any condition that tends to produce defective

nutrition and diminish intra-abdominal fat will allow a general viscerop-

tosis. Defective development, as described under the article on peri-

colic membrane, will cause prolapsed intestines.

Flint states that in almost all the embryos in which he found a peri-

colic membrane he also found a peritoneal reflection from the posterior

leaf of the mesentery of the ileum onto the parietal peritoneum near the

brim of the pelvis. AH these embryos, except two, showed a free mesen-

tery of varying lengths. We are thus confronted with the question

whether pericecal membrane and Lane's kink are not due to the same

developmental factors, i. e., migration, rotation and fusion of the ileo-

cecal segment of the intestinal canal of the embryo. Li fact, of the 11

adult cases of Lane's kink encountered by Flint, 5 also showed a cecal

membrane. Three cases of Flint's indicate that irregularity in

embryonic fusion of the ileum or its mesentery with the posterior parietal

peritoneum is a potent factor in the development of the adult Lane's

kink. Connell claims that delayed migration, with incomplete rota-

tion, allows the ileum to be in contact with the peritoneum long enough

for fusion to take place. Subsequent descent and rotation draw out

this band of fusion. Excessive rotation, i. e., beyond 180 degrees will

produce a condition in which the ileum enters the cecum from before

backward and is in apposition with the peritoneum at an abnormal

1 Archives of Diagnosis, 1916, p. 116.
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point. Reid lias described a fetal i)aii(l \\liicli he calls the f^enito-

mesenteric fold, that runs from the mesentery of tlie terminal ileum into

the pelvis to the genital gland. This genito-mesentric band usually

ai)i)ears in conjunction ^\ ith another fetal membrane known as the

bloodless fold of 'J'rexes, which runs from the lateral ]3arietal peritoneum

across the cecum to be attached to the ileum and its mesentery, and
might thus cause a kinking of the ileum.

Intestinal Bands and Adhesions. Ross and INIencke' also contribute an

article on this subject, reviewing in a general way the material which

was more fully covered in Stein's paper. They believe that practically

all of these structures are the result of peritoneal inflammation of some
kind; and, moreover, they are convinced that more extended clinical

observation on the part of those who have had greater opportunities

to theorize about, than to observe, these formations can only serve to

make them agree with this opinion.

Bands and Adhesions in the Cecal Region. Stein- discusses this

question from several angles. The literature on this subject is so full

of chaos that, in order to do justice to the problem, the views of many
different observers must be given. Discussing the etiology of adhesions

and bands in the cecal region, Stein says they may be either congenital

or acquired.

Congenital, (a) Various observers have seen in the fetus what corre-

sponds in the adult to so-called Jackson's membrane. This parieto-

colic fold was found by Jonesco, Eastman, Cheever, Reid, and others,

and is accounted for by the changes which the cecum undergoes in

development. It migrates from the left iliac region upward and across

the abdomen to the hepatic region where rotation takes place, followed

by descent to the right iliac region. The fixation normally takes place

between the opposed surface of the cecum, ascending colon, and parietal

peritoneum anteriorly to the right kidney. If fusion takes place before

descent of the cecum, the later in its descent will pull the fine peritoneal

bands down with it in an oblique direction. If fusion occurs before

rotation is completed, the peritoneal fusion will occur between the

anterior and internal aspect of the cecum or colon and the parietal

peritoneum. Thus, as rotation progresses, the veil will be seen extending

across the front and internal surface of the gut.

(6) ]Mayo has advanced the theory that the cecum, in its descent,

burrows its way through the parietal peritoneum, which had been

developed before the cecum began to descend. This explanation is

rather difficult to understand inasmuch as it would appear that the

whole cecum and ascending colon ought to be enveloped in, or at least

covered by, a membrane, which is rarely the case.

Acquired, (a) The formation of the parietocolic membrane and

also Lane's kink may be due to an attempt on the part of nature to over-

come the effects of gravity. This theory, in general, can be discarded.

(b) Inflammatory colitis or repeated mild infections of the colon with

resulting fermentation, putrefaction, and stasis in the bowel have been

1 American Journal of the Medical Sciences, 191G, vol. cliii, p. 2G1.
2 Archives of Diagnosis, 1916, vol. ix, p. 108.
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considered the cause of pericecal and pericolic membranes. Binney,

Gerster, and Pilcher entertain this view and believe that bacteria are

capable of passing through the bowel wall even in the absence of ulcera-

tion. Pathological conditions of the duodenum, appendix, and gall-

bladder have been held responsible for the development of the membrane

by Hertzler and Hofmeister. INIicroscopic and pathological data fail

to substantiate these ideas. Stein himself is of the opinion that the

only explanation is that of atypical fusion between the cecum and colon

ancl the parietal peritoneum or omentum. Pathological and histological

studies show its resemblance to peritoneum, and emphasize the non-

inflammatory character of the veil or bands.

Dysentery. Etiology. Martin and Williams^ discuss the etiologi/ of

dysentery from the stand-point of their bacteriological characteristics.

Attempts were made to isolate dysentery from 217 cases in which the

stools contained mucopus. In many cases the amount of mucus was

small.

B. dysenterise Shiga was recovered on 47, and mannite-fermenting

dysentery bacilli on 76, occasions. Ameba histolytica were present in

63 cases; in 36 no causative organism w^as found. The method employed

was to wash the mucus, break it up in sterile broth, and plate out some

drops on the surface of a MacConkey plate. The next day likely

colonies were picked off, sown into warm broth, and incubated for a

few hours. They were examined for motility, and, if motile, discarded.

The non-motile broth cultures were sown into glucose, and mannite

peptone water, and on an agar slope. If glucose, or both glucose and

mannite, were fermented with the formation of acid only, an emul-

sion was made from the agar slope and .tested as regards agglutination

against a Shiga or Y-serum respectively. Macroscopic methods were

employed.

The Shiga organisms were true to type; on the other hand, the man-

nite-fermenting group were very variable, and, from further sugar

testing with many different carbohydrates, they came to the conclu-

sion that the attempt to differentiate the mannite-fermenting dysentery

group on the basis of their reaction to carbohydrates was unsound.

]\ilue of agglutination in the identification of members of the mannite-

fermenting group of dysentery bacilli. They used a number of different

sera, those made of a member of each of Kruse's groups. A, D, and E,

and of the univalent serums, Y-serum seems to be the least specific and

covers the greatest range. From Morgan's work they say that the

Y-serum seemed to be of the greatest aid in dysentery diagnosis in

Egypt, but, in their work, in nearly one-sixth of the bacilli they recov-

ered in 1916 were not agglutinated by the Y-serum directly after isola-

tion. Their results are from the Australian General Base Hospital at

Cairo.

Examination of the stools from 422 cases admitted to the Xo. 3

Australian General Hospital, Cairo, for dysentery and diarrhea, from

March to August, 1916.

1 British Medical Journal, April 1, 1917, p. 479.
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Martin, Kellaway, and Williams (same article) report tlie following:

Ameba histolytica 72 cases

Ameba coli 2'J "

Lamblia intestinalis 33 "

Tetramitus mesnili 14 "

Trichomonas intestinalis 16 "

Coccidia (isospora) 1 "

217 cases passing mucus with or without 1)1o(m1:

Ameba histolytica 03 cases

Bacillus dyscntcriic 04 " (Flexncr group)
Bacillus indistinguishable from Flexner

group 12 "

Bacillus dysentoria^ 47 " (^higa)

There were no grounds for believing that any of the protozoalogical

parasites present, except the Ameba histolytica, were responsible for

ill health.

Dysentery and Dysextekifok.m Diakhhea. Giroux' states that,

of 150 cases of diarrhea treated by him, 40 were of the familiar type,

117 were examples of so-called dysenteriform diarrhea, while 3 were

choleriform. But 5 cases ended fatally. In the dysenteriform column,

convalescence was always announced by a urinary crisis—a profuse

diuresis after a period of scanty urine. An associated phenomenon was
bradycardia. In 'A patients the dysenteriform type was associated with

paratyphoid. Both kinds of bacilli were present (dysentery, para-

typhoid, B ). In the other cases the B. dysenterise could not be detected.

The first case ended fatally.

In regard to the treatment, serum was given only when the dysentery

bacillus was present or the clinical syndrome present. But this serum

often seems defective in the most typical cases of dysentery. Under
such circumstances we can only give emetine, which, generally speak-

ing, gives prompt and good results. In other words, the dysentery

is essentially amebic, with occasional coincidence of the Bacillus

dysenteria\

Intestinal ('atakiui, Typhoid, Dysentery, and ]\Iixed Infec-

tions. Arneth- gi\Ts the following as his treatment in cases of intes-

tinal catarrh : An initial dose of castor oil is followed by 200 grams of

bolus alba, mixed with sufficient boiled water. The diet should be

restricted to weak tea and thick gruels, and water should be forbidden.

After the first day, red wine is given, and two doses daily of a half-

gram each of tannalbin. Benefit is also derived from the application

of an abdominal binder for warmth. In cases without fever, 3 doses of

tincture of opium should be given daily with the treatment just out-

lined. In typhoid and dysentery, the initial dose of castor oil should

be omitted, but the rest of the treatment is just the same. In bacillary

dysentery, small doses of a mixed Flexner and Shiga antiserum should

be given as early as possible. Tannigen is twice as strong as tannalbin,

and is decidedly preferable to the latter in dysentery, and either is to

.' Presse medicalc, September 14, 1916.
2 Berl. klin. Wchnschr.; abs., New York Medical Journal, 1910, vol. civ, part 2,

|). 506.
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be preferred to bolus alba for controlling the movements. Additions

to the diet should be made slowly in cases of dysentery, for rapid

increase is often followed by relapses. No addition should be made to

the diet until the stools become more or less formed. When using the

antiserum, an initial dose of 20 mils, is given, and this, or even double

the quantity, is repeated every day or two.

Amebic Dysentery. Bates,i in discussing the question of the treat-

ment of amebic dysentery, says that one of the most important factors

in the treatment of this condition is rest. The patient is put to bed

and given a saline purge or castor oil. He is kept in bed until all acute

sjanptoras have subsided. After the purgative has acted, emetine or

ipecac is begun. He then increases the dose to 1 grain a day and con-

tinues until all amebas are cleared from the stool, as shown by micro-

scopic examination. This will usually require a total of from 5 to 6

grains of emetine. If it is not controlled by microscopic examination,

() grains should be given. At the time emetine is discontinued, bismuth

subnitrate is given in large dose. Bismuth acts in two ways: first, as

a sedative on the intestinal tract and as an aid toward the healing of

the ulcers present; secondly, as was pointed out by Decks, bismuth

itself acts as an amebicide and is an added help in destroying such

amebas as may be left over after the discontinuation of the emetine or

those formed from the "encysted" stage. Bismuth is usually given in

1-dram doses every four hours. It will be then reduced to 1 dram

three tunes a day until the patient is discharged as well.

Enemas of normal salt solution, two or three quarts at a time, are

given as soon as the effect of the purgative has subsided. They are

used every four hours during waking hours and continued in this way

until the administration of ipecac or emetine is discontinued. Remem-

ber that in flushing the colon, a short tube should be used in order to

avoid ulcer of the bowel. Sweet milk is the best food in amebic dysen-

tery. Later on, soft-boiled eggs and dry toast are added to the diet.

Riviere and Villerva^ describes a Suprarenal Form of Dysentery

which developed in paroxysms—associated with unmistakable evidence

of suprarenal trouble—extreme weakness, very low blood-pressure, and

dermatographism. The ameba apparently produces a toxin which acts

upon the suprarenals. Emetine should be given early, and, in these

forms, epinephrin exhibited.

Matter^ describes an intestinal condition secondary to a severe k'uJneii

disturbance arnong the troops. Among 620 soldiers admitted to his

service, 01 were of this group aside from 25 with complete renal insuffi-

ciency and 25 from true dysentery and albuminuria. Some ran an

acutely fatal course; in all, the somnolent aspect was evident from the

beginning. When blood-urea remained high, sickness kept up. Bacteri-

ology of blood was negative, but the stools frequently showed ameba

and dysentery bacillus. Four-fifths of the cases showed an infectious

condition more or less recently. He explains the whole trouble due to

1 Journal of the American Medical Association, 191(i, vol. Ixvii, No. o, p. 345.

2 Paris medicale, April 2, 1917, vol. vii, No. 16, p. 310,
3 Jbid., March 17, 1917, No. 11, p. 214.
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intense ovenvork, sleeplessness, and errors in diet, with lessened resis-

tance of the bowels and intestinal infection. The previously damaged
kidneys suffer from absorption of intestinal toxins, nitrogen accumu-
lates, and the vicious cycle is kei)t up. Treatment directed toward
the kidneys is of the greatest benefit.

Colonic Dilatation. Alexander, Arnett, and IMagomi' are of the

opinion that until the causes of chronic intestinal stasis are better

understood, the operation of simple ileocolostomy should be abandoned,
for the same cause which produced the indication for operation will

also cause its failure. There is obviously no use in operating on a colon

to rest it by a short-circuiting operation when the entire wall has been
damaged beyond recovery. This is one more reason for giving up
simple ileocolostomy. The operation should be abandoned until the

cause of intestinal stasis and the pathology which it produces are thor-

oughly understood.

The Vermiform Appendix. 1^'owler- gives what is in many respects the

best resume of the anatomy, physiology, etiology, diagnosis and therapy
of Appendicitis, including a thorough summary of the literature.

In discussing the physiology, he reminds us of the fact that Ileile

pointed out that the walls of the appendix secrete tryptic and amyl-
olytic ferments, and that there is also an internal secretion of hormones
which stimulates peristalsis when injected into rabbits. Waller and
Cole, from skiagraphic observations, were convinced that the appen-
dix was a specialized part of the cecum with a definite peristaltic and
sphincteric action, and that fecal material, normally retained in the

appendix from one period to another, provides bacteria for colonic

digestion; in brief, that the appendix is a physiological "culture tube."

Concerning the question of diagnosis. Fowler reviews the whole
subject, and a brief resume of this phase of appendicitis is as follows:

Randall claims that many cases of appendicitis are overlooked in the

absence of right rectus rigidity. Tenhorn believes that traction on the

right spermatic cord produces pain in appendicitis Avhich he believes is

due to irritation of the peritoneum about the internal ring. He doubts
the value of the cremasteric reflex sign.

Ruthkevitch believes that ]jalpation is of the most value, and his

method is as follows: The flexed fingers of the right hand are pressed

down between the external wall of the cecum and the abdominal wall.

The fingers are then extended and an endeavor made to deflect the

cecum toward the middle line. This manipulation invariably produces

pain in chronic appendicitis.

Bischoff distends the previously emptied bowel with air through a
rectal tube. By this means pain is elicited o^'er McBurney's point

(Bastedo sign).

Lanz states that frequent and painful urination in children may be
an early sign of appendicitis. When the finger is introduced into the

right inguinal canal, the muscles contract about it if the appendix is

inflamed. The cord is painful and tender. Contrary to Tenhorn,

' Surgery, Gynecology and Obstetrics, Chicago, April, 1917, vol. xxiv, No. 4.
^ Ibid., 1916, vol. xxiii, p. 1.
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Lanz believes that the cremasteric reflex is weak or absent in acute

appendicitis.

Sutton beheves that sharp, shooting pain in the vulva is an indication

of an adhesion to the posterior wall of the bladder. It is explained by

the fact that the vulva and bladder are supplied in part by the sacral

plexus.

Regarding ruutgenoscopic evidence, Eisen considers that a normal

appendicular lumen does not rule out appendicitis. He considers the

most A'aluable symptom to be pain from direct pressure right over the

appendix, or when making traction or displacing it. Imboden states

that the probable reason why the normal appendix is not visualized is

because it fills and empties between observations. Failure in filling

may also ))e due to: (1) Obliteration of its lumen; (2) adhesions or

kinks near the proximal end; (3) an acute attack with infiltration of the

mucosa; (4) the lumen may be obstructed by a fecolith or filled with

contents not bearing opaque material; (5) it may be retrocecal, in which

event the cecum is partially empty, the stereorontgenogram usually

reveals it. He concludes that : (1 ) Retention of the appendiceal contents

after the cecum is empty should be regarded as suggestive of chronic

appendicitis. (2) A tender area located in the course of the appendix

should be regarded as suspicious, (o) The Trendelenburg position

aft'ords an unexcelled opportunity to study this area. Stereorontgen-

ography aftbrds the increased amount of information usual to this

method in general.

In response to the following questions: (1) What is the significance

of barium retention in the appendix? (2) What is the significance of

inability to demonstrate the appendix by means of the rontgen rays?

(3) What are the rontgen signs of appendicitis? Personal communica-

tions were received as follows:

Dr. James T. Case: "Barium in the appendix is an abnormal phenom-

enon. It bA- no means indicates surgery. If, by accurate palpation of

the barium-filled appendix, we are able to determine adhesions, kink-

ing, irregularities of the lumen, poor drainage (two or three days or

longer) then we have surgical indications. The poorer the drainage,

the greater the danger.

"Inability to demonstrate the appendix by means of the rontgen rays

depends upon: First, obstruction of the lumen by an obliterating

appendicitis, by turgescence of the tissues attending a recent inflam-

mation, or kinking or adhesions near the base of the appendix. Second,

the appendix may fill, but lie so definitely retrocecal, closely adherent

to the cecum, that it cannot be seen. Also great local tenderness or

rigidity of the abdominal muscles may prevent accurate manipulation.

Nevertheless, when the appendix remains filled longer than the cecum,

we can demonstrate it. Third, failure to use the fluoroscopy Not

once in 50 times is the appendix seen in the ordinary rontgenogram.

Not even simple fluoroscopic observations will suffice. One must

manipulate with the hands or with the wooden spoon or both. In

acute appendicitis manipulation is unwise, but a barium enema will

often identify tenderness on pressure as being over the appendix. I
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liavc discovered several cases of left-sided apjx'ndicitis in this iiiamier.

As to the rontfi;eii si<fiis of a])i)eiidicitis: (<i) In acute appendicitis no
si<i;ns are needed, except the hariuni enema, as above noted, (b) The
routgen signs of a clirouic conditions are: (1) poor drainage; (2) local-

ized tenderness on accurate palpation done under fluorescent screen

guidance; (o) kinking; (4) irregularities in the lumen so that the appen-
dix is hulhous at the tip, and esi)ccially poorly drained at the tip; (oj

associated adhesions to the cecum and terminal ileum; (O) unduly long

or unduly large a|)i)endix. All these signs need not be present. The
diagnosis should not be based upon rontgen findings alone."

Dr. (i. E. Pfahler: " Barium retained in the api)endix after the bowel
is entirely empty probably indicates a relaxed or inflamed appendix.

Inability to demonstrate the api)en(lix by means of the rontgen rays

may mean that the appendix is obliterated or that it is filled with some
other material and will not permit the barium to enter it. The rontgen
signs of appendicitis are localized tenderness over the appendix, fixa-

tion, angulation, constrictions, local dilatations, adhesions alxnit the

cecum, incompetent ileocecal valve and undue retention."

McWilliams suggests the difficulty of diagnosis in cases of chronic

appendicitis in which local j)ain and tenderness are mild or absent.

These cases are characterized by distant reflex disturbances. lie clas-

sifies them as follows: (1 ) Pain type, characterized by colic in children,

simulating gastric or duodenal ulcer, or gall-stones; this class includes

cases of pylorospasm. (2) Xausea type. {'A) ^'omiting type. (4) Gas
type, characteriz(>(l by toxemia producing anemia; chronic constipation,

chronic diarrhea and colitis, ((i) Bilious or toxic type with headache.

(7) Xeurasthenic t>pe. Medical treatment is of no avail. He warns
against the use of such terms as nervous indigestion, neurasthenia,

gastralgia. intestinal toxemia, and bilious headaches as indicating a

functional disturbance unless an organic basis can be ruled out

absolutely.

Morley calls attention to the frequent ei-rors in the diagnosis of

chronic appendicitis, j)articularly, that t\i)e in which there has never

been acute attacks, and which is characterized by chronic pain and some
tenderness, usually accompanied by constipation. lie considers Lane's

kink to be a practically symptomless congenital i)an(l. Jackson's peri-

colic membrane, also of congenital origin, may sometimes produce
symptoms simulating chronic appendicitis, but more often these symp-
toms are due to the "mobile proximal colon" associated with it. Morley
believes that chronic inflammation of the right adnexa is the connnonest
cause of erroneous diagnosis. Often a precise preoperatixe diagnosis is

impossible.

Kenefick beli\'es that spasm of inxoluntary muschvs may be caused
by local irritation in chronic appendicitis. He cites '.] cases, 1 of false

angina without subjective symptoms of appendicitis, the second, esoph-

ageal spasm during deglutition with a negative history of appendicitis.

Diagnosis of a])pen(licitis was made by eliciting sharp pain on deep
pressure over the appendix and by rontgenograms.

"The irritation or traction spasm originates at some particular

8
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attachment of the appendix to a branch of the mesenteric plexus and
reaches the musculature of the stomach by way of the mesenteric and
celiac plexus as follows: (1) Hepatic plexus gastroduodenalis to the

pylorus; (2) plexus gastro-epiploica dextra to the pylorus and lesser

curvature; (3) plexus gastroduodenalis to the fundus and region of

greater curvature. Afferent impulses in general pass from an inflamed

appendix to the mesenteric ganglia, suprarenal ganglia, vagus to medulla

and cortex independent of the spinal centers."

Gage states that pain, tenderness, and muscular spasm in the right

iliac region occur during typhoid and render differentiation from appen-

dicitis difficult. The difficulties are increased by the fact that the

appendix does share in the intestinal lesions of typhoid fever, as shown

by instances of ruptured typhoid ulcer of the aj^pendix. Gage divides

the appendicitis of typhoid fever into three groups: (1) Appendicitis,

an accidental accompaniment of typhoid fever; (2) typhoid ulceration

of the appendix; (3) appendicitis occurring so soon after typhoid fever

as to be possibly due to it.

This article by Fowler is from every angle the most careful resume

of appendicitis that we have come across.

Arthritis Deformans and Intestinal Infection. Silver^ says that the

accumulating evidence regarding the etiology of arthritts deformans

points to some focal infection, especially of the mucous membrane of

the gastro-intestinal tract. He says, "It seems to have been demon-
strated that the active agent in arthritis deformans may enter through

the intestinal tract. This active agent is undoubtedly bacterial, prob-

ably most commonly streptococci and the intestinal mucosa is to be

regarded as one of the number of mucous membranes through which

infection may enter the system. Through the production of stasis and

probably also through its influence on the glandular secretions, viscerop-

tosis is likewise of importance in the production of intestinal infec-

tion, and so favors systemic invasion. In an individual with lessened

joint resistance, it may be the deciding factor in the development of

arthritis." How frequently arthritis develops in arthritic subjects and

what is the proportion between the number of cases of arthritis due to

this cause and those arising from other intestinal infections cannot now
be stated.

Volvulus. Powers^ believes that there are two necessary factors in

the production of volvulus: (1) A congenital or acquired defect in the

intestinal attachment, (2) a condition producing an artificial pedicle.

In other words, it is necessary to have a loop of loose bowel, lying less

securely supported than is usually the case, a loaded bowel and irregular

peristalsis. Usually there is a long mesentery and one or more turns

in the loop upon itself.

The onset is sudden, acute, and often in the midst of apparent health

while the signs of the obstruction depend on the position of the volvu-

lus. When the sigmoid is affected, the signs appear early; when the

cecum is involved, there may be a delay until the large intestine has

^ American Journal of Orthopedic Surgery, 1916, vol. xiv, p. 513.
° Apiericaji Jowti?iI of SurgerVs 1910., vol. xxx, p. 178.
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emptied itself or there ina>' he a (hseiiarj;e of fhitiis from the bowel
which masks it. Temperature and pulse are not altered at first. At
first abdominal distention is limited to the portion of the l>owel involved,

and there is no ri<i;idity of the muscle walls of the abdomen ; local ten-

derness is marked, but not prominent until the onset of peritonitis.

Strangulated luM'uia, acute perforation of the stomach or the duo-
denum, biliary and renal colic, acute intestinal obstruction due to

strangulations with bands, hemorrhagic l)ancreatitis, thrombosis and
embolism of the mesenteric vessels, and appendicitis must all be con-

sidered in the diagnosis.

The jH-ognosis is unfavorable. In 25 cases, 14 men and 1 1 women,
21 of these patients died.

In the after-treatment nothing should be given by mouth for twelve

hours. Three or four doses of pituitary extract, 0.5 to 1 c.e., may be
given hourly into the muscles to stimulate involuntary muscular con-

traction, while if distention is great, the rectal tube should be })assed.





I)TSP]ASES OF THE KIDNEYS.

Hv J. IIAkOI.I) ATS'IMX, m'i).

Renal Physiology. Motzfcldt' reports some experimental studies an
the relation of the pituitary body to renal junction. He attributes the
variation in the results of prexions observers ehiefly to unsuitable
methods. He finds that a standard curve of polyuria may be plotted
for rabbits that have been \(\\vn 200 c.e. of water by mouth. The
extracts of the pars intermedia and posterior lobes of the hyi)oi)hysis
given by mouth, subcutaneously or intravenously, are able definitely

to check the polyuria thus induced. Extracts of the anterior lobe show
a similar effect, but only to a sli<,dit de^n-ec. This antidiuretic effect

is con.stant, and is independent of changes in blood-pressure, intestinal

absorption, and the vagi. The effect is apparently prevented or delayed
by division of the splanchnics, and is diminished by division of the
renal ner\-es near the hilus.

A similar antidiuretic property is possessed by B-imidazolylethyl-
amine, by P-oxyphenylethylamine, by a preparation from Secale cor-
nutum, by small doses of nicotine, by large doses of caffeine, and by
extracts of the adrenal cortex.

Xo effect on the polyuria is produced by strychnine, morphine, adre-
nalin, or by extracts of thxroid, thymus, pineal, pancreas or corpus
luteum.

The antidiuretic effect of the hypophysis is absent or only slightly

rnarked in checking the so-callecl salt diuresis. The effect of the
pituitary substances seems to be caused by a stimulation of the sympa-
thetic ner\ous system, and the renal va.somotor system is of chief

importance in this respect. Clinically, these conceptions bring the poly-
urias related to disorders of the nervous system and the i)olyurias of

pituitary origin into closer relation.

In an experimental study on adrenalectomized cats, E. K. Marshall,
Jr., and 1). M, Davis- have found evidence of the existence of an
interrelationshiy of the adrenals and kidneys. Following adrenalectomy
there is a rise of blood urea to about twice its normal value, where it

remains api)roximately stationary until shortly before death, when it

rises again. The phenolsulphonephthalein excretion shows a tendency
to diminish. Cats with both adrenals removed excrete much less urea
and creatinin in their urine after an injection of these substances than
normal or singly adrenalectomized animals. The kidneys of the adrenal-
ectomized animals show no noticeable histological change from the

' Journal of Experimental Medicine, 1917, xxv, 15.3.

2 The Influence of the Adrenals on the ICidneys, .lournal of Pharmaceutical and
Experimental Therai)y, lOKi, viii, 525.
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normal, but those of adrenalectomized animals which have received an

injection of urea, creatinin or sodium chloride show a striking change

consisting of extensive fat deposits in the epithelium of the convoluted

tubules. The nitrogen retention in the blood is associated with a dimin-

ished nitrogen excretion in the urine so that there is no evidence of

marked change in the protein catabolism. These evidences of lowered

kidney efficiency in»the adrenalectomized animals may occur with a

normal blood-pressure and when the animals are in excellent physical

condition. Marshall and Davis believe that the secretion of some

substance by the adrenals which is necessary for the maintenance of

normal kidney function is the probable explanation of their results.

During attempts to measure the rate of blood flow through the

kidney, Addis and Shevky^ noted that the concentration of 2irea may be

higher in the renal vein than in the renal artery. This occurred when,

as a result of manipulating the kidney, the flow of urine ceased, appar-

ently as a result of vasoconstriction. This additional urea found in

the renal vein must have had its origin, they believe, in some accumu-

lation of urea within the kidney. It is well known that the kidney

contains more urea than the other organs of the body; this in part is

due to concentration of urea within certain of the kidney cells, and in

part to its concentration in the urine in the renal tubules.

Gushing" has demonstrated that section of the cervical cord with its

associated fall in blood-pressure leads to a cessation of urine flow and

to a diminution in the urea content of the kidney. Thus closely

paralleling the findings of Addis and Shevky.

In a recent monograph on the secretion of the urine, Cushny^ pre-

sents a most interesting review of the theories of renal excretion, and

proceeds to outline the one which appeals to him as having the weight

of evidence in its fa^'or. This theory, which is a modification of

Ludwig's, he calls the modern theory.

Briefly, it is as follows : The secretion of urine consists of two distinct

processes differing not only in site but also in nature. The first of these,

the filtration, occurs in the glomerulus, and is purely physical; the

second, the absorbtion occurs in the tubules, and depends on the vital

activity of the epithelium.

He further adduces evidence to show that the constituents of the

urine fall into two groups: One, a group that is relatively readily reab-

sorbed tlirough the tubules, including water, chlorides and sugar; and

the other a group that is reabsorbed with difficulty, including urea,

pigment, phosphates and sulphates. The urinary composition with

respect to a given constituent, such as urea, is not, according to this

theory, determined simply by the urea concentration of the blood and

the amount of mine being excreted, as postulated in Ambard's laws,

but is influenced by the concentrations of all the urinary constituents

and their respective effects upon reabsorbtion in the tubules. A
formula that would express the relation between blood and urine accord-

' American Journal of Physiolog>', 1917, xliii, 363.

- Journal of Physiology, 1917, li, 30.
3 The Secretion of the Urine, Longmans, Green & Co., 1917.
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Ing to this theory would ha\c to coutiiiii vahies not for one constituent

alone but for many, or all, of the urinary constituents. Data for the

construction of so conii)lex a fornuila are, of course, as yet unavailable.

Experimental Nephritis. Karsner^ has found that, during the second

and third days of experimental tartrate nephritis in dogs, the vascular

reactions of the kidney, as tested by Schlayer's and Iledinger's method,

are practically normal except that caffeine does not produce a diuretic

effect equal to that seen in normal dogs. In the fifth day of the tar-

trate nephritis, the vascular reactions are somewhat more marked than

normal, and the diuretic effect of caffeine is equal to that seen in

normal animals. The study has shown no additional reasons for believ-

ing that the appearance of albuminous precii)itate in the subcapsular

space indicates an alteration in the functional capacity of the glomer-

ulus nor has the converse been proven. The kidneys, studied histolog-

ically, of 4 out of 17 animals show the presence of albuminous precipi-

tate in the subcapsular space. It is possible, in at least some of the

other animals whose vascular reactions were investigated, that this

material had been present but washed out ^by diuresis. The depressor

substance of dogs' urine is not caused to disappear by tartrate nephritis,

although it may be somewhat reduced either in quantity or in activity.

Bailey- has shown that there may be produced in the rabbit, by the

intravenous injection of large doses of diphtheria toxin, a vascular

degeneration involving the entire aorta, the carotids to the base of the

skull, the subclavians and iliacs, and, for a varying distance distally,

the brachials, femorals, and large abdominal vessels. The first part of

the pulmonary artery is sometimes affected. The lesion is practically

diffuse through('Ut the aorta and vessels mentioned, consisting of a

fatty degeneration and necrosis of the smooth muscle in a wide zone

of the laedia, and a crowding together of the elastic fibers in the origin

affected, resulting in an irregular thinning of the vessel w'alls and many
small aneurysmal pouchings. In rabbits which received pituitrin with

the diphtheria toxin, extensive calcification occurred throughout the

degenerated zone, both in the aorta and in other large vessels. He
believes, however, that the pituitrin is not essential to this calcifica-

tion, and that if the pituitrin is of any importance in this connection,

it is because an extensive fatty degeneration is produced more quickly

in the media of the vessels when pituitrin is administered simultaneously

with the toxin.

Diphtheria toxin, given in large doses intravenously, produces a

pronounced ^ascular and parench^Tuatous degeneration in the kidneys

of the rabbit. The former consists of a swelling and desquamation of

the endothelial cells of the arterioles and small \eins, with the forma-

tion of fibrinous thrombi, a necrosis and thrombosis of the capillaries

of the tufts with hemorrhage and the formation of fibrinous and hyaline

masses, and, in some of the affected glomeruli, a considerable collection

of polymorphonuclear leukocytes.

' Journal of Pharmaceutical and Experimental Therapj', 1910-17, ix, 483.
2 Journal of Experimental Medicine, 1917, xxv, 109.
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Faber' injected diphtheria toxin of known strength intravenously into

rabbits in single doses and found that this produced renal lesions which

are first evident in the endothelium of the tufts and possibly in the

intertubular capillaries, giving rise to the intracapillary glomeruloneph-

ritis of Volhard and P'ahr. When, with the toxin, sublethal inoculation

of B. coll or intravenous injections of Vaughan's split protein B. coli

are gi^'en, the rabbits develop a severe glomerulonephritis correspond-

ing to the extracapillary form of Volhard and Fahr. Evidence is pre-

sented to show that the epithelial damage in the tufts, and especially

in the tubules, following larger doses of the diphtheria toxin alone, is

secondary to the vascular injury.

In experimental uranium nephritis in the dog. Goto'- demonstrated

the existence of an acidosis by the use of the Van Slyke method for

plasma bicarbonate, and also, but less satisfactorily, by Marriott's

method. This acidosis was associated with an increase in the blood

urea and in the plasma chlorides, and with the a])pearance of albumin

and casts in the urine. By the administration of sodium bicarbonate

by the stomach-tube, a reduction was secured in the acidosis, the plasma

chlorides, the albumin and the casts of the urine, and, to a lesser degi*ee,

in the blood lu-ea. In animals that had received soda, moreover, the

morphological change in the kidneys was less severe and pronounced.

This study confirms that of ^lacXiders upon the action of alkalies in

reducing the severity of a lu'anium nephritis and adds data concerning

the plasma bicarbonates and chlorides in this condition.

Renal Functional Tests. JNIosenthal and Lewis^ have made a com-
parative study, in a series of clinical cases, of hvv of the renal functional

tests. 1"he tests compared were: The phenolsulphonephthalein test,

the total non-protein blood nitrogen, the blood urea, Ambard's coeflfi-

cient of urea excretion and the renal test meal of Mosenthal.

Phenolsulphonephthalein and Ambard's coefficient were of equal

value in showing the degi-ee of imj^airment of renal function. The
test meal for renal function often indicated a greater degree of depres-

sion of function than did the other tests. In the early diagnosis of

impaired renal function, the tests, in order of their positive appearance,

were: The test meal, phenolsulphonephthalein, Ambard's constant,

the urea nitrogen of the blood, A maximal in^'olvement was most

frequently seen in the test meal, less frequently in the phenolsulphone-

phthalein test and least often in Ambard's coefficient.

"The relationship between tests of renal function and prognosis in

nephritis has been found to be ^•ery uncertain. The extrarenal factors,

cerebral hemorrhage, myocardial insufficiency, intercurrent infections,

etc., have caused a fatal termination so frequently as to put a greater

emphasis on the physician's clinical judgment than on the interpreta-

tion of tests for renal function alone. In certain patients, degrees of

impaired kidney activity are found which are ordinarily considered

incompatible with life. These, as well as others who exhibit uremia

^ Journal of Experimental Medicine, 1917, xxvi, 139, 1.5.3.

= Il)id., XXV, 093.

•Mournal of the American Medical Association, 191G, Ixvii, 033.
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with ;ii)i)ar(Mitl\' fair fiiiictioiial ki(ln<'\' processes, «,'() far to show that

uroinia and renal lesions are not entirely dependent one on the other."

"A high non-protein nitrogen (above 90 mg.) or a lii^li urea-nitrogen

(65 mgni. or a})o\-e) has lieen found to l)e the niosl r-cliat>le |)rognostie

sign."

The authors gi\-e the following tahle showing, in aeeordanee with

their stu(hes, the degree of impairment of renal funetion as indieated

hy the tests employed.

Degree of

impairment of

rt-nal function.

j
I

Non-
Phenol-

I

protein

I

sulphone-! N. of
iphtlialein, blood,
per pent. mg. per

1 100 c.c.

Normal
Slight +
Moderate -(- -|-

Marked + -|- +1
Maximal + -I- +

+

60+
i

30-
59-40 31-45
39-25 46-65
24-11

t

66-90
10-0 91 +

Urea N.
of the
blood,
mg. per
100 c.c.

Ambard's
coefficient

of urea
excretion.

15-
16-27
28-44
45-64
65+

0.90-
0.910-0.115
0.116-0.220
0.221-0.350

0.351 +

Test meal for renal function.

•kj;„i,* ,,,; Variations in sp. gr.
Night unne. \^^^ ^j^j^^^^ ^p^^ ^

.

C.c. Sp. gr.
I

18 17-1514-13 12-

400-
401-600
601 +

18 +
16-17
15-

9 +
8-5
4-
3-

6 +
5-4
5-i
3-

6 +
6 +
5- 6 +

Such a graduation of the tests indicates tlie relative degree of renal

involvement as shown by each. Inasmuch as each of them has an
individual significance apart from the others, comparison according to

this method is an extremely \aluable aid in the treatment and prognosis

of diseases of the kidney.

The le\el of the non-protein and urea nitrogen of the blood must be

considered largely as the resultant of three factors kidney efficiency,

diet, and protein destruction. In judging of prognosis, when these

substances are high in the blood of ncphritics, due regard must be
giv'en as to whether their accumulation is brought about by retention

alone or through retention coujjled with increased protein destruction.

The former offers a comparatively better prognosis than the latter.

The coefficient of Ambard is, in the experience of these authors, a

better method of determining the ability of the kidney to excrete urea

than the level of this substance in the blood.

The progress of renal disea.se is probably followed most minutely,

they believe, by means of the phenolsulplionephthalein test and
Ambard's coefficient, as these tests furnish figures in which small varia-

tions are of significance. The writers of this chapter would urge

caution, however, in connection with this la.st conclusion because of

the wide variations that may occur in the phthalein test as the result

of changes in the degree of renal passive congestion and because of the

wide variations that occur normally in the Arabard coefficient in non-
nephritic individuals.

Christian^ has confirmed and extended Mosenthal's- observation of

impaired renal function in pernicious anemia, as determined by the

1 Archives of Internal Medicine, 1916, xviii, 429.
2 Ibid., 1915, xvi, 733; Proceeding's of the American Medical .\ssociation, June,

1910.
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renal test diet. The test diet of Hedinger and Sclilayer^ was used, the

patient being placed on a special regimen so arranged that different

meals, gi\en throughout the day, had varying amounts of fluids, sodium

chloride, protein and purin bases. There was estimated the amount

of urine, its specific gravity, the chloride and nitrogen content, both

total and percentage concentration in two-hour specimens collected

throughout the day and in a single night specimen. Normally, the

factors so determined vary according to their relation to the meals,

and the charted results form an irregular, or " picket-fence," curve. In

nephritis, these curves are flattened toward straight lines according to

the nature and severity of the renal involvement.

Twenty-one observations were made in 14 cases of pernicious anemia,

none of which, save one, showed symptoms or physical findings of a

chronic nephritis. Renal function was found distm-bed in these severe

anemias in much the same way as in chronic nephritis. This disturb-

ance in excretion is probably the result of the anemia, either a toxic

or a nutritional disturbance in renal cellular activity, rather thnn 'he

result of an actual renal lesion. Improvement in renal function with

improvement of the blood condition supports this view. ( onversely,

the author points out that in a case with moderate nephritis with

considerable anemia this latter factor might gi\'e a picture of renal

excretion as judged b}^ the renal test diet suggestive of severe nephritis

and thus lead to an unjustifiably poor prognosis. Chace and Myers,^

in a discussion of the value of the recent laboratory tests in the diag-

nosis and treatment of nephritis, conclude that: "An increase in the

uric acid of the blood would appear to be of considerable value as an

early diagnostic sign of incipient nephritis. The urea of the blood has

been found very valuable as a guide to the treatment of moderately

severe cases of nephritis, since any change in the patient's condition

is quickly perceptible.

"As a prognostic test, the blood creatinin has been found of very great

service, over 5 mgm. per 100 c.c. having invariably proved fatal after

the lapse of a comparatively short period of time. During the terminal

stages of the disease the concentration of the creatinin gradually rises,

reaching 15 to 30 mgm. in most cases at death.

'The determination of the carbon dioxide combining power of the

blood plasma, according to the method of Van Slyke, is a valuable

index of the acidosis of nephritis from the view-point of both diagnosis

and treatment.

"In cases of advanced diabetes complicated with nephritis, glycosuria,

or absence of glycosuria, is a very poor guide to the hyperglycemia,

since the nephritis has lowered the permeability of the kidney for sugar.

In these cases the estimation of the sugar of the urine should always be

supplemented by the determination of the sugar of the blood."

An excellent summary of the effects of nephritis upon the nitrog-

enous substances of the blood is given by Karsner^ and there is included

a bibliography of the subject.

1 Deutsch. Arch. f. klin. Med., 1914, cxiv, 120.

2 Journal of the American Medical Association, 1916, Ixvu, 929.

^ Journal of Laboratory of Clinical Medicine, 1916, i, 910.
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As iui index ol" iriuil function in some experinifntal studies on rabbits,

Addis and Watanabe' have collected urine and blood simultaneously

and determined the ratio

:

Gm. of urea in 1 hr. urine.

Gm. of uroa in 100 c.p. of blood.

Preci.sely the same objection can be urged against such a ratio as

has already been urged by one of us against the quotient of Ambard
and Weill; namely, that unless such a mathematical expression is

actually the correct expression of a physiological law, its use as a

measure of deviation from the normal is likely to be misleading. Neither

for Ambard and Weill's quotient, nor for this ratio of Addis and

Watanabe, has conclusive proof of its physiological accuracy been

presented.

Addis and Watanabe- have made further studies on the effect of

changes in blood-urea concentration on the rate of urea excretion.

A curve has been constructed by them which indicates the average

effect of changes in the blood-urea concentrations on the rate of urea

excretion in man.
The wide \ariation of indi\itlual observations from the a\'erage

curve (a variation of 200 per cent, at a blood-urea concentration of

0.03 per cent, and of 75 per cent, at a blood-urea concentration of 0.09

per cent.) shows that other factors than the blood urea have a pro-

nounced effect on the rate of urea excretion. There is a relative decrease

in the percentile variation from the average curve as the blood-urea

concentration rises (although the absolute variation is about the same).

The authors interpret this as meaning that the greater the stimulus

to increased work in excreting urea, the less subject the kidney becomes

to influences tending toward variability in its rate of work. It is per-

haps worthy of note, in passing, that the curve of Addis and Watanabe
does not obey Ambard's first law upon which the Ambard and Weill

coefficient is based.

"The variability in the rate of urea excretion at every level of blood-

lu-ea concentration dm-ing the short periods of time (15 to 120 minutes)

chosen in these experiments is in marked contrast to the uniformity

in the rate of excretion of administered urea over periods of eight to

twenty-four hours. This is taken as indicating that unknown factors

lead to short-li\-ed ^•ariations in the rate of excretion, and that these

variations tend to counter-balance one another over longer periods."

The degree of variation from the average curve in one individual is

as great as in the whole group. This makes untenable the hypothesis

that permanent individual peculiarities, such as might arise from

anatomical difi'erences in kidney structure, are responsible for the

variations.

They'' further found that changes in the volume of urine or in the

urea concentration of the urine do not necessarily have an appreciable

effect on the rate of urea excretion; when no food or water have been

' Journal of Biological Chemistry, 1916, 1917, xxviii, 251.
= Ihid., 1917, xxix, ;W1. 3 Ibid., p. 399.
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taken for some time (about 18 hours), the drinking of large quantities

of water is followed by an increase in urine volume and by a synchronous

acceleration of the rate of urea excretion which cannot be accoimted

for on the l^asis of changes in blood-urea concentration. But there is

no e\'idence that this increased rate is a result of the increased volume

of urine, for the degree of increase above the normal in the rate is

quantitatively independent of the degree of increase in volume.

McLean,' in a further investigation of the mechanism of urea reten-

tion in nephritis, presents a detailed study of 2 cases of chronic neph-

ritis with a consideration of the interrelationship between nitrogen

intake, blood-urea concentration and nitrogen output, and shows that

changes in the separate factors may occur while no change in the actual

ability of the kidneys to excrete urea is demonstrable, confirming, the

author belie\'es, the value of the McLean index based on Ambard's

laws for the estimation of renal functional capacity. The author

emphasizes, howe\'er, the tendency to wide fluctuation of the index

between the extremes of 80 and 200. In certain abnormal individuals

(in the 4 cases quoted in the paper, they are cardiac, arteriosclerotic or

chronic interstitial nephritic cases) not this tendency to fluctuation in

the index, but extreme constancy, or fixation, is the rule. "These indi-

viduals are to be regarded, as the result of this study, as probably

abnormal, but the pathological significance of the fixation has not been

determined."

]McLean admits that Ambard's laws give only what he terms a rela-

tively constant quotient in normal individuals and that an actually

constant quotient is indeed a sign of abnormality-. "The cause and

significance of fluctuation" in the quotient in normal cases, he says,

"is diflicult to determine. It may depend either upon the influence

of variable factors not determined as yet, and therefore not included

in the formula, or on the fact that the ascertainable values now included

in the formula do not hold that relation to each other, which the laws

imply." "The latter interpretation," McLean continues, "we hold to

be inadmissible because there is a sufficient degree of constancy, even

under conditions where fluctuation occurs, to furnish strong evidence

of the validity of the laws. In certain abnormal conditions where

fixation has been shown to occur, the striking degree of constancy

obtained must be interpreted as adding greatly to this evidence already

furnished by the degree of constancy obtained in normal individuals."

With McLean's conclusion concerning the validity of Ambard's laws,

the present writers cannot w-holly agree.

Using the microrefractometric method of Robertson by which, on a

small amount of blood, serum albumin, serum globulin and total non-

proteins can be estimated, Rowe- concludes as follows:

In chronic nephritis with edema, the total serum proteins are reduced

to the lowest values obtained in disease, the albumin being more

reduced than the globulin. This is probably due partly to hydremia,

partly to chronic intoxication. The non-proteins are increased.

1 Journal of Experimental Medicine, 1917, xxvi, ISl.

- Archives of Internal Medicine, 1917, xix, .354.
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In chronic nephritis with anemia, the total proteins are usually
normal or a little above normal, probably due to dehydration. The
non-proteins are extremely hif,di.

Chronic nephritis Avithout edema or uremia shows a sli^^ht (lej)ression

of the total proteins with a decided increase in the percentage of f;l<)l)uliri.

There is a moderate increase in the non-proteins.

Cardiac decompensation with, or witliout, edema shows a decrease
of total i)rotein, but not to the extent found in chronic nephritis with
edema. The globulin jjercentage is somewhat abo\(> normal. The
non-proteins are moderately above normal.

In arteriosclerosis, the averajjje results show normal total proteins.

The iilobulin i)ercentaf;e is moderately increased. Tli(> non-proteins are
moderately increased.

Diabetics showed normal total proteins, excej)t in two severe cases
in which they were low. The globulin percentage was normal except in

the presence of a complicating infection when it rose. Xon-j)roteins

showed a slight increase.

In pernicious anemia the total proteins are low, but not so low as
in chronic nephritis with edema. The globulin percentage and the
non-proteins are normal, as also in secondary anemia due to cancer
and Banti's disease, but they are increased in the secondary anemia of

infections and nephritis.

Hype^th^Toidism, goitre (colloid), hemophilia, chronic bronchitis,

pellagra, obesity, lead-poisoning, chronic gastro-intestinal disease and
neurasthenia gave normal results.

Myers and Killian,' by an a])plicati()n of the method of Lewis and
Benedict for analysis of blood-sugar, have made studies of the diastolic

activity of the blood in 6 normal cases, 13 diabetics, 23 nephritics and
34 miscellaneous cases. The>- found a marked increase in the diastatic

activity of the blood in all the diabetics and in 11 of the nephritics.

They suggest that this may be an important factor in inducing the
hyperglycemia of these conditions. The increased diastatic activity

of the blood in nephritis is probably to be explained, they believe, by
the now well-known decreased excretion of diastase in the urine in this

condition.

Uremia. Foster- believes there are three distinct and basic types of

what is called uremia. Clinically, we see only exceptionally these types
uncomplicated, just as we see only exceptionally pure types of renal

disease.

The first type is that due to a simi)le retention of urinar}- nitrogenous

waste, a urinary poisoning. In the state of complete anuria, whether
induced by impacted renal calculus, or by the remoxal of the only
kidney, or by such poisons as mercuric chloride, the symptoms resul-

tant are in all cases almost indentical. "It is well known that in such
cases there are few or none of those symptoms which demark our
conception of spontaneous uremia. Convulsi\e seizures, for example,
are not observed. Xc^-vous phenomena are conspicuously wanting,

' Journal of liiulugjcal Chcuiistry, 1917, x.xix, 17'.».

- Journal of the Ajmerican Medical Association, 191li, Ixvii, 927.
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gastro-intestinal disturbances absent or appear only as moribund mani-

festations." "The essential positive symptoms are progressive asthenia

and anorexia; later stupor and death." In one case of complete anuria

due to the removal of the sole functioning kidney (the other being

atrophic and infantile), immediately after death, nine days after the

operation, a liter of blood was secured, which showed 126 mgm. of total

non-protein nitrogen per 100 c.c. of blood, but none of the crystalline

substance which Foster has isolated from cases of convulsive uremia.

A rather close resemblance to the picture of urinary poisoning is

produced when, to advanced chronic nephritis of the hypertensive

variety, there is added the complicating factor of cardiac dilatation and

insufficiency. To the stupor, asthenia and anorexia, there is added,

in such a case, sometimes a mild deliriimi or mental clouding, and

edema may or may not be marked. S^Tnptoms indicating irritation

in the motor centers are not observed when this type is pure.

The second t^^pe of so-called uremia occurs associated with defective

water and salt metabolism, resulting in cerebral edema. It is occasion-

ally seen complicating the large white kidney, although such cases do

not, as a rule, progi-ess to uremia, usually developing some terminal

infection. Exceptionally, however, during the last period of life, some

uremic s\Tiiptoms are in evidence, such as vomiting, headache, stupor,

amaurosis due to edema of the retina, and, finally, coma. Foster has

never seen convulsive seizures in such cases. The blood-pressiu-e

remains normal or subnormal. The blood and tissue analyses do not

indicate any notable degree of nitrogen retention, ^ven when corrected

for the water excess. At necropsy, aside from the nephritis, the con-

spicuous condition is edema, and this is peculiarly notable in the brain

and meninges. To this latter, Foster is inclined to atrribute the cere-

bral symptoms. The cerebrospinal fluid in these cases is frequently

under increased pressure, and, after some fluid is removed, there is a

temporary clearing up of the mental state.

The third type is convulsive uremia, and is due, Foster believes, to

a toxemia, resulting from an abnormal catabolism. It is from such

cases that he has isolated his highly toxic crystalline substance which

kills a guinea-pig with convulsions or muscular twitchings and coma.

This substance is not, Foster believes, a normal excretory product,

but is a product of abnormal metabolism, a result of perverted processes

instituted perhaps by renal disease.

Chace^ notes that "gastric symptoms are among the common early

symptoms of nephi'itis. In cases with obscure gastric disturbances, the

chemical examination of the blood has been found very valuable."

Several cases were observed "in which the estimation of the blood

creatinin not only showed that the patients were suft'ering from severe

nephritis, but gave a fatal prognosis. In some of the earlier cases the

blood lu-ic acid was of value as an early diagnostic sign." In most of

the cases the phthalein test and the blood urea indicated the diagnosis

and severity of the case.

1 American Journal of the Medical Sciences, 1917, cliii. 801.
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Acidosis. It is a goiierally recofjnized fact that acidosis may occur

in the course of nephritis, particuhirly in the terminal staj^es, as evi-

denced by diminished carbon dioxide tension of the alveolar air and
carbon dioxide combining power of the plasma, an increased hydrogen-
ion concentration of the blood or serum, a diminution of the alkali

reserve, and of the oxygen combining powcT of the hemoglobin.

INIarriott and I lowland' ])oiut out that this acidosis does not depend
on an accumulation of the acetone bodies, for they do not appear in

the urine nor are they increased in the blood. Lactic acid is likewise

not sufficiently increased in the blood to account for the acidosis. An
explanation suggested by a number of writers is that the kidney fails

to play its part in excreting the acid substances ordinarily formed.

The regulation of the acid-base equilibrium of the body is largely

maintained by the ability of the kidney to excrete acid phosphate.

In order to prove the failure of this function of the kidney, it is neces-

sary to demonstrate an accumulation of inorganic phosphates in the

blood serum. In a series of cases of acidosis occurring in nephritis,

IMarriott and Rowland were able to show an increase in the phosphorus
of the serum in every case to many times the normal amount, that is,

from 8 to 23 mg. per 100 c.c. of blood. Simultaneous determinations

of the combined carbon dioxide of the serum showed that, in certain

instances, the phosphoric acid was combined with twice as much of the

available base as was the carbonic acid, in striking contrast to the nor-

mal conditions in which the base combined with phosphoric acid is

only from one-tenth to one-fifteenth of that combined with carbonic

acid. The retention of acid phosphate, the authors conclude, would
seem to be sufficient to account for the degree of acidosis observed.

Means and Rogers^ describe a series of observations on the various

factors of acidosis in a case with bilateral cystic kidneys and terminal

uremia associated with severe dyspnea. The patient was a colored

male, aged forty-six years. The case w^as interesting in that it pre-

sented one of the most intense acidosis ever reported in uremia. The
alveolar carbon dioxide tension two days before death was 6.4 mm.
Hg. The carbon dioxide capacity of the plasma, determined by the

method of \an Slyke, ranged from 12 vols, per cent, two days before

death and before the administration of alkali up to 37 vols, per cent,

on the day of death following the administration of considerable sodimii

bicarbonate. The hx'perpnea was estraordinary, with a ventilation

ten times the normal resting \alue. That this was in large part due
to the acidosis seems probable because of the distinct improvement in

the respiration secured by giving alkali. However, although the

acidosis was diminished by giving alkali, as proved by the rise in the

plasma carbon dioxide capacity, the patient's general condition grew
progressively worse. "That the acidosis was one of retention rather

than of production is suggested by low renal function tests and the low
index of urea excretion, together with high phosphates and non-protein

nitrogen of the blood, and the autopsy finding of almost total absence

' Archives of Internal Medicine, 1916, xviii, 70S.
2 American Journal of the Medical Sciences, 1917, cliii, 420.
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of normal renal tissue." The case exhibited a very high alkali toler-

ance, but, unlike the cases of chronic glomerular nephritis studied by

Palmer, the acid ammonia ration of the urine was normal, indicating

an ability to utilize ammonia for the neutralization of acid. The total

acid and ammonia excretion was not increased. "The clinical picture

was similar to that commonly found in bilateral cystic disease of the

kidneys. Pain and digestive symptoms are common at the onset.

Edema is rare. Terminal uremia is usual. The urine is usually- increased

in amount, with little or no albumin, low gravity and no casts. The

blood-pressure of 10 shows no elevation."

Nephritis. Etiology. Dick and Dick^ have made a study of the

bacteriology of the urine in a series of 18 patients with focal infections,

such as tonsillitis, bronchitis, and rhinitis. Cases of primary infection

of the urinary tract, of syphilis, cases with pus in the urine, infections

known to be accompanied by septicemia, such as pneumonia, and cases

of active tuberculosis were excluded.

Cultures from the focus of infection were made aerobically and

anaerobically on human blood-agar slants. Shake cultures of the urine

were made in plain agar with 2 c.c. of catheterized urine; 15 c.c. of

urine were centrifuged, and aerobic and anaerobic cultures on human
blood agar were made from the sediment.

Of the 18 cases, in 6 the bacteria when found in the urine did not

correspond to those found in the focus of infection studied; in 4, a par-

tial correspondence was found; in 8 cases the correspondence was strik-

ing. In these cases the organisms found were streptococcus, pneumo-

coccus, a streptothrix, and certain unidentified fusiform and anaerobic

bacilli. In 2 of these 8 patients, there was no clinical e\idence of a renal

lesion. One of these, however, had persistently high blood-pressure

(150 mm.). In the remaining (), there were from mild to severe renal

lesions present, but there was no constant relation between the severity

of the lesiou and the number of bacteria in the urine.

"The finding of c(msiderable numbers of bacteria in the urine in ()(>

per cent, of patients with evident foci of infection indicates," the authors

believe, " that in diseases where migration of bacteria from foci of infec-

tion takes place, the bacteria are often present in the urine."

Hanzlik and Karsner- found that the administration of salicylate, in

doses corresponding to full therapeutic doses for human beings per

kilo of body weight, causes the appearance of albumin, casts or cast-

like bodies, and sometimes red corpuscles in the urine of animals. A
preexisting albuminuria is aggravated by the administration of salicyl-

ate. There is likewise a diminution in renal functional eflSciency, as

determined by the non-protein and urea-nitrogen of the blood.

As to morphological changes, the lesions vary from slight cloudy

swelling of the tubular epithelium to severe cloudy swelling, associated

in a few instances with distinct glomerular lesions. The latter, when

present, are only very mild and do not warrant a diagnosis of acute

glomerular nephritis.

1 Aicliives of Ii:itenial Medicine, 1917, xix, 493. 2 ibid., p. 1016.
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Ilanzlik and Scott' made fiirllicr ()l),scr\ati<)iis on the albuminuria

and renal functional changes following the administration of full thera-

peutic doses of salicylates in normal, rheumatic, non-rheumatic febrile

and afebrile persons. They conclude that the albuminuria is not of

febrile orijjin, but due directly to the druj,'. A preexisting albuminuria

is aggravated by the administration of salicylates. Renal functional

efficiency is diminished, as e\idenced l)y lessened water secretion,

diminished ])henolsulphonephthaIein excretion and accumulation of

urea nitrogen in the blood. The administration of bicarbonate, together

with the salicylate, has practically no demonstrable influence on the

albnminuria and renal functional changes produced by the salicylates.

Colp- has studied the effect of anesthesia and oju'ration on kidney

function, as shown by the i)lienolsulphonephthalein test and urinalysis,

his obser\'ations embracing a series of oo cases.

The average case, thirty-six hours after operation, showed very little

change as demonstrated by the phthalein test, although 25 per cent,

showed urinary changes, which in ten days' time were again negative.

The functional activity of the kidney was depressed as the length of

anesthesia was increased, while in short anesthesias, the kidney may
even appear to be stimulated to a slight degree. As age increases, the

kidney f)ecomes more susceptible to the deleterious influences. In

nervous patients, anemic, obese and arteriosclerotic patients, the effects

of anesthesia are more marked. Cases with preexisting albuminuria

or a decreased phthalein excretion show effects of kidney depression,

but these effects are only temporary. In long anesthesias and in ner-

vous patients, gas and oxygen anesthesia ha\e the least disturbing effect

on kidney function.

P.\tiiolo(;y. Ten i)atients with nephritis ha\e been studied by Aub
and Du Hois'' in the calorimeter. In edematous patients, a reduction

in the basal metabolism was almost uniformly noted. Edematous
nej)hritics kept on lo^^ diets showed a reduction in food requirement

similar to that usually found in prolonged undernutrition. Other

nephritics possessed approximately the normal food requirement.
" From a study of 93 cases of nephritis in children between the ages

of two and twelve years," Berklex' and Lee^ conclude that "the blood-

pressure is elevated in the nephritis of childhood and occasionally to a

marked degree. This applies both to acute and chronic nephritis.

Systolic and diastolic pressures are not increased to the same degree,

the former averaging about 20 mm., and the latter about 10 mm.
abo\'e normal. The pulse-pressure is increased. The blood-pressure

in chronic nephritis shows no constant elevation above that of acute

nephritis. Xo relation has been* found to exist between the blood-

pressure and the urinar>' findings. Patients having marked edema
showed a slightly higher blood-pressure, as a rule, than those with little

or none. Albuminuric retinitis was observed in 2 cases, the only ones

' Archives of Internal Medicine, 1917, xix, 1029; see also .Journal of the .Vmerican
Medical Association, 1916, Ixvii, 1838.

2 American Journal of the Medical Sciences, 1917, cliii, 868.

'Archives of Internal Medicine, 1917, xix, 865.
• American Journal of Diseases of Children, 1917, xiii, 354.

9



130 DISEASES OF THE KIDNEYS

with systolic pressure over 200 mm. No statement is made as to how
many of the other cases were examined for this condition. The figures

of Judson and Nicholson^ are accepted by the authors as the normal
blood-pressure for the various ages.

Trench Nephritis. Amenille and MacLeod^ were much unpressed

with the frequency of spontaneous acute nephritis among the soldiers

in the trenches. To investigate the causes of this susceptibility, they
examined the urine from those still apparently healthy. Albuminuria
was found in 1.87 per cent, of 1175 infantry soldiers in an active sector,

and 1.31 per cent, in 68G in a sector quiet at the time. Among 2229
British troops from two to eight days after serving their turn in the

trenches, there were 4.73 per cent, unmistakable cases of albuminuria,

and 3.53 per cent, among 311 still in the trenches. 2.91 per cent, of

2069 English hospital attendants presented albuminuria, and 10.12 per

cent, of 553 new recruits after six months of military training in Eng-
land. Among 231 attendants at the French base hospitals less than 1

per cent, had albuminuria. Reexamination a week or so later showed
that, in men under 30, the albuminuria was transient, subsiding as the

men rested. In older men it seemed to be a warning of impending or

already installed nephritis. Blood-pressure observations showed no
tendency on the part of trench life to a deleterious influence on arterial

tension.

Urine collected from 10 men in the French trenches averaged 1200

c.c, with 12.35 gm. of urea and 9.41 gm. chlorides. Parallel examina-

tion of the urine from 15 men in the English trenches showed a daily

average of 1830 c.c, with 45 gm. urea and 10.34 gm. chlorides. Control

examinations of soldiers not in the trenches showed the same high

figures for the British as compared with the French, all averaging 50

per cent, above the French soldiers. This indicates an habitually higher

protein regimen in the British dietary, and the authors are inclined to

attribute to this the higher incidence of albuminuria among the British

troops as compared with the French.

Ameuille^ emphasizes that the acute nephritis of the trenches may
be of two types, nephritis with anasarca or neplu'itis with azotemia.

The uremic form may set in with jaundice, meningeal symptoms,
delirium and convulsions, with fever, more or less albuminuria, but no
edema. At other times, the disease may begin with infectious sore

throat, acute enteritis or generalized ecth^ona. The temperature runs

up more rapidly than in typhoid, and the fluctuations are more pro-

nounced, grippe or febrile stomach trouble being the diagnosis fre-

quently made. The urine is scanty, with much albumin, more or less

blood and up to 2 gm. of urea or more per liter. If the urea in the

urine subsides as the content in the blood increases, a fatal outcome is

inevitable.

The disease runs its course in two weeks on an average, but the range

is from death or recoAcry in a few days to a very protracted course.

' American Journal of the Diseases of Children, 1914, viii, 257.
2 Bull, de I'Acad. de mod., Paris, 1916, Ixxvi, 103.
* Presse med., Paris, 1916, xxiv, 489.
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Considerable weakness afterward is the rule, but recovery seems to be

complete at last. In 2 cases there was axaite azotemia, but no fever and
no albuminuria.

The lesions in the kidneys dili'er from the classic lesions of acute

nephritis. They seem to be nodular lesions from acute interstitial

inflammation, scattered through a kidney with traces of old, but very

slight, chronic changes. Recent inflammatory lesions of much less

extent and severity are found at times in some of the other organs,

indicating that a general infection is acting on abnormally frail kidneys.

This acute nephritis of troops, the so-called trench nephritis, is

defined by Tremolieres and Caussade^ as follows: An acute or subacute

nephritis, of more or less sudden onset, running a more or less definite

clinical course, occurring in healthy soldiers at the front in whom no

antecedent condition, no symptoms of recognizable acute infection

(scarlet fever, t\T)hoid, varicella, eysipelas, etc.) or chronic infection

(tuberculosis, syphilis) and no evidence of arteriosclerosis can be

discovered.

Etiology. The most evident etiological factor appears to be the

strain of all sorts which war imposes on soldiers, including the physical

and mental stress, the poor alimentary hygiene, the long sojourn at

the front, and successive wounds. The condition is more prone to occur

in the cold and wet months from October to jNIay. No known micro-

organism can be incriminated. One of the authors made numerous
blood and urine cultures in the field, with no result. Further studies

at the base hospitals do not support a bacterial hypothesis.

Initial Fha,se. In two-thirds of the cases it is an acute nephritis of

sudden or rapid onset, with fever, headache, lassitude, edema amount-
ing often to anasarca, oliguria, albuminuria of from 2 to 15 gm., and
hematuria. Toward the close of the third week, the symptoms subside

and the cases can be e^'acuated to the rear. In one-third of the cases

the soldiers remain up, suffering with headache, fatigue and lumbar
pain, and the surgeon, noting the puffiness of the eyelids, examines the

urine and finding it loaded with albumin sends them to the rear. After

a brief rest in the hospital, the symptoms subside, but a moderate
albuminuria persists.

Later Stages. At the subsidence of the acute stage of a well-marked

case, there is present slight edema, marked anemia, diminishing albu-

minuria, normal urinary output or polyuria, sometimes functional car-

diac murmurs, and occasionally a barely palpable liver. Brief recur-

rences with slight fever and elevation of blood-pressure and return of

edema are common. Sometimes repeated or persistent hematuria

occurs. Headache and lumbar pain may continue. The mild cases

(34 per cent.) with little else than albuminuria show normal renal

functional tests (indigocarmin, chloride elimination and blood urea).

Of this 34 per cent., 10 per cent, became completely cured. The other

24 per cent, exhibited an intermittent albuminuria, which is little or

not at all increased by the rigors of military life. A few cases, however,

^ Ann. do med., 1917, iv, 73.
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exhibit a permanent albuminuria in spite of normal functional test and
this is promptly exaggerated on resuming the hardships of the service.

The cases evacuated after well-marked acute nephritis (66 per cent.)

exhibit more evidence of persistent trouble. Two types are observed.

About 44 per cent, show an increased permeability for indigocarmin,

but a more or less marked chloride retention and edema, and more or

less hematuria. These cases may, in several months, pass* into cases

of simple albuminuria or they may become chronic. The second type

(14 per cent.), observed usually in those past thirty, show little albumin-

uria, but a tendency to cramps, dead fingers, etc. In addition to chloride

retention, there is more or less azotemia in these cases, with reduction

of indigocarmin elimination. The azotemia responds well in these cases

to low protein feeding, and, after a fortnight of such regime, rarely

recurs. These cases, pro^•ided they show no cardiac hypertrophy
or hypertension, can after a time resume their military life. Some
observers, but not the authors, have seen these cases proceed to chronic

azotemic nephritis.

The remaining 7 per cent, of all cases advance in the first few months
to permanent chronic nephritis. This may follow the mildest types of

onset as well as the severe. Cardiac hypertrophy and hypertension

are the best signs of such development. These cases may occasionally

advance rapidly to fatal termination in a few months, with subacute

uremia, pericarditis, eclamptic uremia or pulmonary edema.
Effects of Ureteral Obstruction. Beer^ points out that extrinsic causes

(usually obstructi\e in character) may lead to permanent s^'mmetrical

renal damage, evidenced by minimal or zero excretion of phthalein or

indigocarmine, and associated usually with high blood urea and high

incoagulable blood-nitrogen content. Operation in these cases will be

of no permanent benefit, and even the slightest surgical interference

(in one case the passing of a cystoscope) may bring on a fatal uremia.

Similar extrinsic causes may lead to temporary renal damage evidenced

by the same phenomena. In such cases relief of the obstruction, either

by use of the indwelling catheter, or by regular catheterization, or by
preliminary cystostomy, under local anesthesia or gas, will lead to an
improved renal output. A low combined output may be caused refiexly

(inhibitive or toxic) by more or less extensive disease of one kidney,

while the other kidney is in good condition and improves in its function

after removal of its diseased mate or after relief of the pathological

condition in the same.

Braasch and IMann- studied the effects of retention in the Icidney of

media employed in pyelography. It has been recognized that pyelog-

raphy is not without danger. Deaths have been reported by various

observers that were the result of overdistention of the renal pelvis.

More recently there have been reported cases of hydronephrosis removed
at operation in which necrosis of the renal cortex was evident, although

the pelvis had not been overdistended. Sections showed numerous
deposits of the colloidal silver. The avenues of introduction of such

' Annals of Surgery, 1916, Ixiv, 434.
- American Journal of the Medical Sciences, 1916, clii, 336.
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metiillic (It'posits \v,\\v not Im'cii dofiiiitclx' (Ictcniiiiicd; ii possiMt" route

is by means of hiiipliatie and vascular al)sori)tion. 'V\\v writers also

suggest that in case of occlusion of the natural drainage of the pelvis,

peristaltic contraction may force the pelvic contents into the tubules.

Experiments were carried on in a series of dogs, using various sub-

stances to inj(>ct into th(> ureters, and studying the kidneys removed
subsequentl.v. Mild chemical irritants, such as sodium c-hloride and
boracic acid, when injected and retained in the pelvis of the kidney

did not produce any lesions of that organ. The etteet of methylene

blue was practically negligible. More stringent chemical irritants, as

sodium citrate and 20 per cent, thorium nitrate, when tested in the

same manner, produced lesions of the kidney, which seemed directly

due to the chemical injected, and not to any concomitant or subsequent

infection.

Argyrol, collargol and cargentos were about ecjually responsible for

producing the most marked changes noted. It was often possible to

find areas in which the metal could be distinguished. Nor did weaker

solutions of colloidal silver appear to be less harmful than the more
concentrated. Silver iodide preparations produced less change in the

kidney than the other silver solutions. As far as could be determined,

thorium nitrate (15 per cent, solution) did not produce changes in the

kidney except possibly in one experiment. The authors caution that

the solution in its preparation be thoroughly neutralized.

Ilarpster^ reports a case of .sjjoiifdiirou.s rxchi.sion of the L'ldiicy from

the urogenital system as a result of obstruction of the ureter and ])elvis

by multiple calculi.

At operation, the left kidney was removed. The ureter was found

occluded. The parenchyma of the kidney was almost entirely destroyed

;

the cavity was filled with a caseous mass. Calculi, as shown in the

.T-ray, were found. There were no tubercle bacilli found on examination.

Although this process of healing or exclusion of the kidney, or, as

it has been termed "autonephrectomy," has been frequently noted as

occurring in tuberculosis, it is not so well known that a similar lesion

may be the result of ureteral lithiasis when the ureter has become

obstructed for a long time. In the large majority of cases there results

an infectious lesion, with resulting pyonephrosis.

Cabot and Oabtree'^ discuss the ctLolofn/ and pafholofu/ of iinn-tuher-

culoufi rotal infccfiois. While a satisfactory ('<)m])rehension of the dis-

eases of the genito-urinary tract depends upon a clear appreciation of

the nature and probable course of renal infection, there is no subject

on which there is so little uniformity of opinion, and so much confusion.

That bacteria circulating in the blood may be excreted by the kidney

without producing gross lesions has long been known. In 189(), Biedl

and Kraus showed that the Staphylococcus aureus, the Bacillus coli and
the anthrax bacillus passed through the healthy kidney. The same fact

has been demonstrated for the typhoid bacillus, the tubercle bacillus

and others. On the other hand, the excretion through the kidney of

1 Surgery, Gynecologj' and Obstetrics, 1916, xxiii, 375. ^ ibid., p. 49.5.
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bacteria may be attended by lesions mild or severe. Kowitz, studying

a group of children with infectious diarrhea, found in some cases that

blood culture showed the Bacillus coli. Promptly thereafter there

appeared in the urine first albumin, then bacteria, and finally pus.

That the colon bacillus can be obtained from the blood in cases of acute

pyelonephritis with considerable frequency has been shown by Crab-

tree, w4io, in a series of 32 cases, obtained positive blood cultures in

40 per cent.

The theory that infections reach the kidney by direct extension from
the lower iu"inary passages has been widely held.

"It has been customary to assume that in this method of renal

infection the bacteria reached the kidney by one of three ways

:

"1. By continuity from a bladder infection by direct extension of

the process within the lumen of the ureter.

"2. By the transportation of the bacteria in a column of urine which
is supposed to exist within the ureter. By this conception the bacteria

float upward, apparently also by their own motive power in disregard

of the descending stream of urine and ureteral peristalsis.

"3. By reverse peristalsis within the ureter. This, of course, presup-

poses obstruction of the m*eter, since, so far as we know, there is no

warrant for the assmnption of reverse peristalsis in the absence of

obstruction. . . . The whole theory of ascending infection rests

primarily upon the proposition that infection of the bladder takes place

under a great variety of conditions unassociated either with trauma or

with retention, for unless a preexisting cystitis is assumed, the whole

proposition falls to the ground as applied to the great majority of the

cases."

Melchior and Rovsing have shown that, experimentally, cystitis

could not be produced in animals without retention or trauma; that

with retention of m'ine, experimentally produced, there generally

resulted no pyelitis. Bauereisen, working with the tubercle bacillus,

concluded that a bladder with intact mucosa cannot be infected; with

the flow of urine unhindered, tubercle bacilli cannot reach the kidney

through the ureter; obstruction of the urinary stream will, as a rule,

result in urogenous ascending infection of the kidney, the latter conclu-

sion implying a dilatation of the ureter and an incompetent uretero-

vesical valve. Draper and Braasch, in attempting to produce ascend-

ing renal infections, wholly failed to do so except by maintaining an

abnormal amount of pressure in the bladder over a long time. Experi-

mental work thus fails to support the assumption of ascending infection

by means of the urinary passages.

The WTiters state that they do not believe that ascending infection

from the lower to the upper m-inary tract must be wholly discarded,

for there are two conditions under which it is theoretically possible

and practically probable, namely, ureteral obstruction due to stone,

inflammatory stricture, or abnormal constriction of the lower end of

the ureter by hypertrophy of the bladder, such as is seen in tubercu-

losis and obstructive conditions at, or below, the neck of the bladder.

The second condition is incompetence of the ureterovesical sphincter.
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The pyelitis of progdaiicy iuid tliat of tliildhood liii\e been the cliicf

supports of the theory of ascending infection. Tlie short urethra and
the comparative ease with which the region of tiie urinary meatus might
be contaminated with the coh)U bacillus, and th<' fact that, in the

adult female, vesical irritability is often the first symptom, are the two
important arguments. The writers claim that it has not bi^en shown,

however, that the cystitis antedates the pyelitis. The fact that this

disease occurs more frequently in the female, whether adult or child,

is important, but its significance has been misunderstood.
" In the adult female there can be no doubt that the conditions nor-

mally existing in the large intestine are more favorable to the occur-

rence of bacillemia than in the male. There is, as yet, no adequate
explanation of the greater frequency of these infections in the female

child, but we think that existing evidence points to the view that this

explanation will be found, not in the anatomical peculiarities of the

female urethra, l)ut in the anatomical peculiarities of the female

intestine."

Attention has been called from time to time to the possibility that

bacteria might reach the kidneys by way of the l}Tnphatics. Mascagni
showed that the IjTnphatics of the upper ureter drained into the lym-
phatics in the region of the kidney pelvis and that organisms might
reach the kidney along these channels. He also showed that the

hinphatics of the lower ureter drained into the l^^mph nodes of the

anatomical pelvis. Sakota further showed that the system of I\anphatics

of the lower ureter and bladder are connected by an intermediate chain

of lymphatics embracing the central portion of the ureter. This chain

is not continuous, but is, on the contrary, highly interrupted. Organ-

isms, in order to extend from bladder to kidney by this route, would
have to pass through several systems of lymph nodes, a contingency

that decreases the probability of such occurrence. Upon these

anatomical observations have been based the theory of lymphogenous
infection.

Now, in general, the hnnphatic currents throughout the body fol-

low the flow of blood in the bloodvessels. Unless one disregards this

doctrine, it is difficult to trace l\Tnphatic processes over areas totally

lacking in continuous vascular channels. The blood supply of the

ureter is distinctly segmental. Furthermore, assuming the probable

fact that organisms reach the lymphatics about the bladder and over

the lower segment of the ureter, the probability of their reaching the

blood stream, rather than continuing in devious hTuphatic channels,

seems overwhelming. " Reasoning from lesions produced by lymphatic

infections elsewhere in the body, progress by this method is compara-

tively slow, and, on account of the interrupting lymph nodes, is more
likely to produce highly localized lesions than lesions spreading rapidly

over long distances and flooding a distant area with organisms."

Following the work of Brewer, it has been almost universally admitted

that the staphylococcus infections of the kidney are of hematogenous
origin. These infections have been shown to be associated with furun-

eulosis, carbuncle, and various septic foci. On the other hand, the infec-



13(; DISEASES OF THE KIDNEYS

tioiis of the kidney with the colon bacillus, of which the purest types

are the pyelonephritis of infancy and of pregnancy, have been regarded

as ascending infection, in spite of the fact of the organisms having been

repeatedly found in the blood and subsequently iri the urine; while

there are but few cases on record in which the cocci concerned in the

so-called hematogenous coccus infection of the kidney ha\'e been

captured during their journey through the blood.

Cabot and Crabtree studied the lesions actually found in renal infec-

tions in a series of 00 suitable cases. It is recognized that bacteria are

constantly entering the lymphatics from the intestine and other sources

in healthy individuals. The bacteria may be destroyed at the point

of entry, or at the IjTuphatic glands, or they may pass through the

lymphatic system into the blood stream, in which they circulate. Such

organisms may be destroyed in the liver and excreted in the bile. The

renal parenchyma can serve a similar function. It has been proved

that the virulence of these bacteria is not necessarily reduced in their

passage through the body. The excretion of bacteria does not cause

pyelonephritis unless some additional factor is present. Predisposing

causes of pyelonephritis are traumatism, excessi^'e functional activity,

the elimination of toxic bodies such as cantharides, urinary obstruction,

calculus, new growth.

The writers state that the lesions produced by pyogenic organisms

difier in essential particulars and are distinguishable from those pro-

duced b\- non-pyogenic organisms. The former consist of perinephritic

abscess, capsular abscess, capsulitis, cortical abscess, septic infarct and

diffuse suppuration. Lesions characteristically produced by the colon-

typhoid group of bacteria are acute pyelitis, acute pyelonephritis,

chronic pyelonei)hritis, and pyonephrosis. Infection of the kidney

with both non-pyogenic and pyogenic organisms will produce a mixture

of the lesions characteristic of both groups. Cultures containing both

colon bacilli and cocci are frequently interpreted as showing only colon

bacilli, since this organism grows with great rapidity and readily

obscures the colonies of cocci. Again, it has been assumefl that the

cultures obtained from one part of the kidney represented the lesions

produced in the whole kidney. This the writers show to be fallacious

by the actual demonstration of bacilli in one portion of the kidney,

cocci in another, and cocci and bacilli associated in still other portions.

The lesions of so-called ascending infection are histologically indistin-

guishable from the excretory type of lesion.

Caulk' discusses the use of 7ireter catheter draiuacjc in the treatment

of certain types of renal infection accompanied b>' ureteral obstruction,

notably the pyelitis of pregnancy.

Thenormal kidne>- pelvis is practically- empty, the urine jjassing on

by ureteral i)eristalsis, and pelvis residual urine is of pathological

significance. Should the residual urine in the renal pelvis become

infected, the chance of cure will be dependent largely on the character

and extent of the infection and also on the changes in the pelvis and

1 Journal of the American Medical Association, 1917, Ixviii, 675.
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j);inMU'li\'in;i of the kidney. There may l)e i-ec(»;,nii/,e(l tliree "frades ol'

renal retention, di'pendent im the amount of distention and' destruc-

tion of the ehistie tissue and musele fibers of the renal pelxis and of the

aecompanyinfj damajije to the pareneh.Miia.

In the first staf,^e the retention is sli<^lit, the contents are uiuh-r j,'reat

j)ressure, the fil)ers are under tension hut ha\'e not h)st their tone; the

catheter inserted into the peixis l)rin,<i;s forth urine in a jet. J{enal

function is Httle, if at all, disturl)e(l. In this type one or two catheter-

izations, with relief of the retention, suffices to clear up the condition.

On insertion of the catheter, cloudy urine escapes, becominj^ more
cloudy as it jj:ets to the sediment. Following relief of retention there

occurs a normal intermittent secretion or clear urine, usually in a very

short period.

In the second type there is a more pronounced dilatation, and the

muscle fibers are weakened and feeble, but are still capable of return-

iufj to normal function if relieved of the strain of intrajn-Kic pressure.

The retention is much more pronounced, and kidney function is impaired.

Often these patients are quite sick, with fever, chills, tenderness and a

mass in the kidney reji;ion; the urine is dirty with i)us and bacteria,

and the cystoscope may show a thick pus {)lu<;; oo/cinu; from the ureteral

orifice. On ureteral catheterization, there is usually a large amount
of milky, pale urine. The function of the kidney may be nil. In

some cases the phenolsulphonephthalein appears only in traces. Such
a picture would suggest that the kidney was practically destroyed, and
yet on drainage, lea\ing the catheter in place for several days, or after

intermittent catheterization, such a kidney may resume fairly normal
function. The renal pelvis often completely regains its tone, as shown
by pyelograms. It is in this type of case that surgical intervention

might easily be aAoidefl by ureteral drainage through a catheter.

In the third group of cases, the kidney is encroached on seriously;

pelvic fibers are overstretched, incapable of returning to their normal;

renal function is greatly impaired or destroyed. When functional tests

following catheter drainage have proved the kidney to be functionally

valueless and a constitutional menace, there is only one hope of recov-

ery and that is remo\al of the kidney, provided its fellow is sound.

But such patients can be materially impro\ed by drainage of the kid-

ney by means of a retained catheter, leaving it in several days at a

time, removing it for several hours and reinserting, etc., thus reducing

toxic absorption, allowing recovery from the low-gi-ade uremia and
transforming the case into a safe surgical risk to be operated on at

election rather than as an emergency measure.

By ureteral drainage one can escape terminating a pregnancy as a

last resort in the majority of cases. The milder cases clear up promptly
and pregnancy goes on to full term.

When catheter drainage is necessary o\er a long period, Caulk has

found that usually the patients tolerate the catheter quite well. The
catheter is as a rule allowed to remain about three days, daily instilla-

tions of argyrol (25 per cent.) in small amounts being given. The catheter

is then removed and allowed to remain out several hours and then

reinserted. This may be kept up for several weeks.



138 DISEASES OF THE KIDNEYS

Harris^ cites 32 cases of pyelitis occurring during pregnancy. They
were all examined cystoscopically and treated by the retained ureteral

catheter. The right kidney was involved in every case; in 6, both
kidneys were affected. In no case was the left side alone involved.

In the 6 bilateral cases, the left kidney was infected after the right and
to a less marked degree, suggesting a secondary infection. In every case

of the series, a pure growth of B. coli communis was obtained from the

catheterized urine from the renal pelvis, though in 7 of the cases the

bladder was the seat of a mixed infection, staphylococci being present

in 6 cases and streptococci in 1 instance.

Harris concludes that pyuria and pain confined to the left side are

probably due to other causes than pyelitis gravidarum, and that pyuria

in pregnancy associated with other organisms in the renal pelvis than
B. coli communis probably owes its origin to some other cause than
pyelitis gravidarum.

In 18 of the 32 cases, ureteral obstruction was situated from G to 8

inches above the ureterovesical orifice, that is, either at or just above
the level of the pelvic brim. In 3 of these cases pyelo-ureterograms

showed the obstruction to be 1 to 2 inches above the brim. Harris

suggests that a tense psoasparvus tendon is a contributing cause of the

ureteral obstruction in some of the cases.

In a consideration of pyelitis of infancy, Smith^ believes there is suffi-

cient evidence to show that pyelitis is always a blood infection, and that

the bacteria frequently gain entrance to the blood by way of the lym-
phatics. In uncomplicated cases the lesion remains localized in the

pelvis of the kidney where the organisms are excreted. Secondary
infection of the kidney substance may occur by lymphatic channels

from the pelvis. Such secondary infections might readily account for

many "relapses." The source of infection in the majority of cases is

the gastro-intestinal tract. Some cases may arise from infection in the

skin, teeth, or tonsils, or in some local septic process. He accepts the

common view that many cases in females arise from urethral, vulvar

or vaginal foci, accounting for the greater number of cases in this sex

as compared with males.

Renal Function in Pregnancy. Slemons and Morriss^ studied the non-

protein nitrogen and urea in maternal and fetal blood. The specimens

examined were obtained as nearly simultaneously as possible at the

end of the second stage of labor, the fetal blood being collected from
the placental end of the severed umbilical cord, bled into a sterile flask,

and the maternal blood being aspirated from a vein in the mother's

forearm. In 35 normal obstetric patients the a^'erage non-protein nitro-

gen in the maternal blood was 25.2 mg. (extremes 18.5 to 33.5 mg.), in

the fetal blood the average was 24.9 mg. (extremes 19 to 34.2 mg.).

In 16 normal patients the urea nitrogen averaged 10.5 mg. per 100 c.c.

(extremes 8.4 to 14 mg.) ; in the fetal blood the average was 10.4 mg.
(extremes 7.9 to 13.5 mg.).

1 Medical Journal of Australia, 1916, ii, 291.
2 American Journal of the Diseases of Children, 1916, xii, 235.
' Bulletin of Johns Hopkins Hospital, 1916, xxvii, 343.
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Tlie uroji iiitn\<i:{Mi reprrsentt'd 44 per crnt. of tlie rest iiitrogL-u in

the maternal and 45 per cent, in the fetal bh)0(l. The same concentra-

tion of urea in the two circuhitions indicates that this substance jxisses

tlirou^h the phicenta by (hffusion. CompHcations accompanied by an

increase of unvi in the maternal blood are also attended with a corre-

spondinj;- increase in the fetal blood nrea, thus confirininti; the coiiclnsion

tliat urea diffuses through the placenta.

The administration of chloroform was found to alter first the fetal

and later the maternal blood. Primarily, fetal blood urea was increased,

rrolonged an(>sthesia caused a moderate increase in the non-protein

nitrogen of both circulations. Asphyxia resulting from impaired fetal

heart action was attended by a notable increase in the fetal blood urea.

Losee and Van Slyke^ in a study of the toxemias of pregnancy, con-

clude that these toxemias can be attributed neither to failure in diamin-

ization of the amino acids, nor to the moderate degree of acidosis

observed. The nature of the toxin or toxins remains unknown. As

an index of acidosis, the carbon dioxide binding capacity of the plasma

was measured by Van Slyke's method. Whereas normal individuals

ranged from about 55 to 75 vols, per cent, with the great majority lying

between (K) and 70, and with an average of 05, 14 cases of normal preg-

nancy all showed figures below the average normal of 05, and 10 of

them were observed on at least one day to show figures below the mini-

mum normal of 55. Thus a slight acidosis is usually present, even in

normal pregnancy. The cases of toxemia, both the eclamptic and

vomiting type, showed little difl'erence from the normal pregnancies in

this respect.

The blood from the umbilical cord showed carbon dioxide binding

capacity in only 1 case significantly difYerent from that of the mother's

blood; results which give no support to the presumption that the fetus

elaborates amounts of acid sufficient to cause acidosis in the mother.

It was considered noteworthy that although the cases of pernicious

vomiting showed the strikingly high ammonia figures that have been

observed by others, the carbon dioxide binding capacity of the plasma

indicated no greater degree of acidosis than may be observed in non-

toxic pregnancy. Neither the blood nor the urine of eclamptic women
showed, as a rule, an amino acid content above normal limits. The

urinary urea in eclampsia was usually below the average normal, often

strikingly so, and the ammonia often higher than the normal average.

All the cases of pernicious vomiting showed strikingly high urinary

ammonia percentages which, as suggested by Underbill and Rand, may
quite possibly be due merely to fasting.

"The nature of the functional disturbances which cause the abnormal

nitrogen metabolism observed also still awaits a satisfactory conclusive

explanation. Nevertheless, the constancy of the low urea ratios in the

urine in eclampsia and of high ammonia in pernicious vomiting, lends

decided support to the opinion of Ewing and Wolf, that the nitrogen

distribution of the urine, considered in connection with all the data in

' American Journal of the Medical Sciences, 1917, cliii, 94.
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the case, should assist in diagnosing the toxemias of pregnancy, and in

differentiating them from conditions such as nephritis and transitory

gastric disorders."

Hematuria. Kretschmer^ analyses a series of 238 cases of hematuria

including only cases in which the presence of blood in the urine was
apparent to the naked eye.

Hematuria, with but very few exceptions, indicates the presence of

organic disease in the lU'inary tract. The importance of hematuria as a

symptom cannot be too strongly emphasized, and it is most unfortunate

that its importance is so often disregarded and belittled by both patient

and physician. The bleeding is very often painless, and not infrequently

symptomless, so that an accurate diagnosis from this symptom alone

is not possible. Instead of making an accurate diagnosis, vague and
indefinite terms are used in describing the hematuria, styptic drugs

are administered, after which both patient and physician wait for the

bleeding to stop.

Since tumor and tuberculosis are so commonly the cause of hema-
turia, it is apparent that early diagnosis is essential if favorable end-

results of treatment are to be hoped for. Yet many patients give a

history of several years' duration—twenty years in one of Kretschmer's

cases—before they were subjected to a thorough and complete exami-

nation. To arrive at a proper diagnosis, in some cases it is necessary

to use all the methods of diagnosis.

Of the writer's series, a positive diagnosis was made in 197 cases.

Of these, tumors of the bladder were responsible for bleeding GO times,

or in about 80 per cent. There were 25 prostatic lesions, 12 being carci-

nomatous. Tuberculosis was second in point of frequency, there being

33 cases of renal and vesical involvement. New formatiofis of the

kidney were third in point of frequency; of the 74 renal lesions, tumor
was present 12 times. Thus in nearly 50 per cent, of the 197 cases, new
formation was the cause of hematuria.

In another group of 14 cases, the source of the bleeding was deter-

mined, but the cause not definitely established. In I, a high blood-

pressure may have been the cause. Three cases were operated upon
in other clinics and the operative findings not learned. Several of these

cases were seen before pyelography and cultures of the urine were

carried out as a routine procedure.

Finally, in 25 cases the origin of the bleeding was not determined.

Of the group, 5 refused instrumental examination. The remaining 20

patients presented themselves at a time during which the urine was
free from blood. In G cases in which complete examinations were made,
all findings were negative. Kretschmer does not think that one is justi-

fied in assuming that these G cases belong to the group of "essential

hematuria," but that they are the expressions of our present diag-

nostic limitations, and that they should be subjected to further clinical

study.

In Walther's- series of 74 cases of hematuria, the bleeding was a

^ Journal of the American Medical Association, 1917, Ixviii, 598.
2 Medical Record, 1917, xci, 854.
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symptom of now (jrowth somewhere in tlie jrenito-urinury traet in ')1

per eent. of the eases. Furthermore, 72 per cent, of these tumors were

man<;nant. Urinary ealeuH occurred in lo eases, or 19 per cent., while

tuberculosis of the ki(hiey accounted for 5 eases, or 7 per cent. In 4

cases all finding's were ne^atixe, and "essential hematuria" was the

only available dia^jnosis.

Payne and MacXider,' in a study of 'A human and (> experimental cases,

have demonstrated definite lesions in the renal medulla as the exciting

factor of so-called "essential" hematuria. The following; secpienee of

events had apparently taken place in the j^athology of the kidney. An
infection had occurred which had been localized to foci in the medulla

followed by re])air of these infected areas by formation of dense masses of

connective tissue. This hbrosis produced an obstruction to the venous

return from the me(hilla and papillie through the xenulse rectse. As a

result of this obstruction, varicosities developed, which not only appeared

in the substance of the papilhe and just under the epithelium covering

the pa])ill:e, l)ut finally ruptured on the free surface of the papilhe and

discharged their blood.

Concerning treatment of these cases, the authors believe that "in

acute and subacute cases in which an infectious agent can be isolated,

it is well to try autogenous vaccines. (liven a case of mild unilateral

renal hemorrhage without pus, a negative rontgenogram, a normal

pyelogram and little or no functional impairment, which can be kept

under constant observation, we believe th'at it should be treated conser-

vatively by epinephrin to the kidney pelvis and serums hypodermically.

With this method, there is always danger of masking the one symptom,

hemorrhage, while a possible malignant or tuberculous process is left

unrecognized to progress. In dealing with such a case of unknown
pathology, these procedures are to be condemned unless the patient

can be kept under control and constant obserxation. When the con-

ser\"ative treatment fails, or if the bleeding has already existed for

several months with a resulting anemia coupled to an uncertain diag-

nosis, then we believe that surgery should be resorted to without

delay." The one surgical procedure which has yielded the best results

is in their opinion nephrotomy with bisection from pole to pole and

down to the pelvis. It probably cures through thrombosis or the estab-

lishment of a collateral circulation within the kidney, which relieves

the distention of the varicosities. "In cases in which the bleeding has

jM'oduced a critical condition of the patient, and in those cases in which

ne])hrotomy has failed to relieve, nephnn-tomy is clearly indicated.

j)ro\ided the other kidney is present and its functional capacity good."

Renal Anomaly. Abell- reports a most unusual anomalous develop-

ment of the genito-urinary tract, consisting of a pelvic kidney situated

in front and to the left of the saVro-iliac synchrondrosis. Examination

of both lumbar regions revealed no cN'idence of a second kidney. Xo

' Journal of .the American Medical Association, 1917, Ixvii, 918; sec also Surgery,

Gynecology and Obstetrics, 1916, xxiii, 76.

- Siu^gerj', GjTiecologj' and Obstetrics, 1916, xxiii, 33. .
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uterus, tubes, ovaries, vagina, nor remnants of the same, could be

detected.

Diagnosis of Renal Tuberculosis. Morton^ describes a method based

upon the observation of Tvlurphy and ElHs- that white mice which have

been exposed to .r-rays are made markedly more susceptible to bovine

tuberculosis than normal animals, due, they believe, to the destruction

by the a:-ray of the lymphoid tissue, their studies having indicated that

the IjTuphoid tissue is one of the most important factors in the defen-

sive mechanism against tuberculosis. Morton's experiments demon-

strate that the same conditions hold for the human strain of the tubercle

bacillus in the guinea-pig. His method is as follows: "The guinea-pig

was placed in a pasteboard box of such size that it could not move

around and then radiated for a period of ten minutes with the Coolidge

tube, the target being twelve inches distant from the base of the box.

A 5-milliampere current was passed through the tube, backing up 8|

inches of spark between points. The Snook interrupter was the type

of machine employed. No aluminum or leather filters were used.

From 1 to 2 c.c. of urine were injected intraperitoneally according to the

amount at hand. After ten days, the guinea-pigs were killed and exam-

ined for the lesions of tuberculosis. As in the normal animals, the usual

sites of election were the spleen, mesenteric lymph glands, and liver.

The lesions varied with the severity of the infection—sometimes the

spleen was riddled with a mass of caseous nodules 2 to 4 mm. in diam-

eter, while at other times the spots Avere more nearly the size of a pin-

head but distinctly pathognomonic. The l^inph glands were usually

from 1 to 1.5 cm. in diameter and caseous, and, as a rule, the liver

had scattered over its surface nodes similar in size to those of the spleen.

Films taken from these situations and stained for tubercle bacilli were

used to confirm the gross diagnosis. Microscopically, the picture was

one of coagulation necrosis and caseation with a zone of endothelial

cells, but no formation of giant cells, and a striking absence of the

small round-cell infiltration. There was also no evidence of an enclos-

ing fibrous layer, such as is commonly seen in the slow-growing tubercle."

"In renal tuberculosis when it is necessary to resort to the use of

animals, it ordinarily requires from five to seven weeks, while by the

use of .T-rayed guinea-pigs, the diagnosis can be made in from eight to

ten days."

1 Journal of Experimental Medicine, 1916, xxiv, 41'.j.

.
2 Ibid., 1914, XX, 397.
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By CHARLES W. BONNEY, M.D.

SURGICAL CONDITIONS OF THE KIDNEY.

Nephrolithiasis. The most ini])()rt;int ])ai)('r on this suhject \vhicli

has come to my attention <hiring the year is that of Wilham J, Mayo,'
who presents an analj'sis of all the patients who were operated upon
in his clinic from January 1, 189S, to December 31, 1915. There were
450 in number, upon whom 484 operations were done, some being
subjected to as many as three operations. It is most interesthig to note
that in this large number of cases there were only 3 deaths, which gives

a percentage of 0.6. Equally interesting is the statement of the author
that this low mortality rate was attributable rather to the care with
which the cases were selected than to any superior technic in the per-

formance of the operations. The making of an accurate diagnosis, the
estimation of the kidney function and the prelimuiary treatment of the

patients comprised the measures used in bringing about the excellent

operative results. In late years the .r-ray examination has iinarial)I\'

been supplemented by pyelography, which assures more definite locali-

zation of stones than the former method can possibly give. As illustra-

tive of this point, 2 cases are mentioned in which, before the use of

pyelography, the author exposed the right kidney on the basis of the
.c-ray pictures only to find tliat tlie stones which were shown were in the
gall-bladd(!r flirectly in front of the kidney. Braasch,- in discussing

the localization of stone, points out that the essential thing to determine
is whether it is in the renal pehis, in a calyx, or in the renal parench.Mua.
It has been found that if it be situated in the i)elvis, the shadow may be
obscured by the pelvic outline, so that the true ])osition of the stone can
be learned only by comparing the pyelogram with the original .r-ray

picture. When the stone is in a calyx, its outline may be seen through
that of the calyx, which is usually characterized by deformity. The
comparative size of the calyx can also be ascertained and thus additional

information relative to the i)ossibility of removing the calculus through
the renal pelvis can be obtained. Stones in the cortex can be seen clear

of the pelvic outline.

Bilateral calculi, calculi in anomalous kidneys, recurrence, and
surgical treatment, as well as oi)erative and postoperative C()mi)li-

cations and sequels are thoroughly discussed in Mayo's paper. There

^ Surgery, Gynecology aud Obstetrics, January,^ 1917. ^ j^i^j.
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were 48 patients who had stones in both kidneys. In these cases

the rule has been to remove the stone from the least involved kidney,

provided that there was no acute pathological process in the other

kidney which required immediate attention. Fsually in from ten to

fourteen days after the first operation the secon<l kidney was operated

upon.

This seems to be a shorter period than that after which many
surgeons have been able to attack the disease in the second kidney. In

cases in which the second kidney was bu)wn to retain a considerable

degree of functional capacity, operation has sometimes not been done

unless sjTuptoms made it urgent. These were cases in which large stones

had already destroyed a portion of the organ and in which it was feared

that their remo\'al might cause sufficient additional damage to render

nephrectom>' necessary. In one-half of the cases of bilateral stone, the

second kidney was pyonephrotic, the condition being such as to necessi-

tate its removal.

There were o cases of single kidne\' containing stone and 2 in which

stones were present in a horseshoe kidne>'. Stones were also found in

two ])atients who had a duplication of the renal ])elvis, the caudal

pelvis being involved in both cases.

It has been the experience in the Clinic that multiple stones in the

cortex of the kidne\- are very likely to recur, but, fortunately, multiple

stones of this kind are rare; Braasch found them in only 5 out of 48

cases which he studied. One of the most frequent causes of recurrence

of stone has been the conservation of a badl>- damaged kidney, which

was of little use so far as function was concerned and which, moreover,

proved to be a menace to the patient's health. Consequently, in cases

of this kind, nephrectomy is advised, provided that the function of

tlie other kidney is sufficient to maintain the needs of the bodily

economy.
This practice is fully in accord with that of experienced renal surgeons

everywhere. The question of pro])er measures to be followed in cases

in which both kidne\'s are extensiveh' damaged is taken up. When the

stones have been removed, the renal pelvis is drained by a rubber tube

passing out through the cortex, and each calyx containing a stone which

has extended out into the parenchyma by atrophy necrosis until it can

be felt with the finger as a softened area in the cortex, is also drained in

like manner. Rubber tubes and rubber tissue drains are recommended

for this purpose.

Attempts to remove the stone through too small an incision is con-

sidered another cause of recurrence, inasmuch as fragments may be left

and act as nuclei for the development of other stones. It is not only

necessary to remove as many stones at operation as are shown in the

;r-ra>' picture, but also to explore the kidney thoroughly to determine

if there may not be even a greater number than the rontgenogram has

reproduced. It is well known that several stones, if placed one upon

the other, may give only a single shadow.

It is the practice in the Clinic to have e\-ery patient .r-rayed before

he is discharged, in order to see if any calculi have been left in the
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ki(liu\\'. Tlio cases of rrcurn'iicc of stone are considered to he less

than 10 per cent.

Pelviolithotoniy. whicli is rijj;htly regarded as the operation most
ijenerally useful for renal calculus, was performed in 206 cases. The
kidney is fully liberated so as to give a good ex])osure of its ])elvis, and
then, if the stone can he ])alpate<l, it is renio\'ed hy direct incision, after

which the pelvis is explored for others. If the stone caiuiot he felt, the

pelvis of the kidney is also widely opened, the stone located by the finger

and removed. Xo attempt is made to locate it by needling the kidne.\-,

the i)elvis being opened at once and the stone sought for in the manner
just described. Catgut sutures are used to close the incision, and the

fatty ca])sule is sewn into place, after which the renal space is drained

with nniltiple rubber tissue drains. In simple cases the renal pehis

itself is not drained.

In o4 combined jx'lviolithotomies and nephrolithotomies, multiple

drainage was employed. Nephrolithotomy alone was done in 40 cases,

all of them being complicated. The author judiciously calls attention

to the danger of liemorrhage which is invariably associated with such an
operation and to the consideration of which ample space was gi\en in

this review in the year 1913. In conunon with other surgeons. Mayo
has had cases in which the bleeding was so severe as to make remo^•al

of the kidney necessary. In view of the danger of the operation, nephro-

lithotomy was not performed in any case unless there was some reason

which made it imperative, as, for instance, when the kidney was firmly

bound down as the result of a previous operation. When infection

was present, the drain was passed through the cut cortex into the

pelvis.

In other cases, drauiage was dispensed witii. \Vhen multiple stones

were present, the practice was to drain separately each cavity formed

by the removal of the stones, using small cigarette drains.

Nephrectomy was done in 204 cases and it is most gratifying to learn

that both the examination of the specimens removed and the subsequent

history of the patient gave rise to no regrets as to the choice of operation.

In fact, it is stated that it would have been better to perform nephrec-

tomy in some cases in which an attempt was made to prese^^•e the

kidney.

Associated i)yoncphrosis was the most frequent condition which

rendered nei)iu'ectomy necessary. The subcapsular enucleation of the

organ is recommended in cases which ])resent more than ordinary

technical difficulties.

As to com])lications, hemorrhage and laceration of the kidney are

those to which most attention is devoted. The author states that he

has succeeded in controlling hemorrhage resulting from injury to the

renal vein by fine catgut sutures, and that the patients so treated have

gone through their ])eriod of convalescence the same as those to whom
the accident did not hai)i)en. The same method is reconnnended for

controlling tears in the vena cava. If large arteries are injured, however,

the author belie\es that the patient's interest will be best safeguarded

by removing the kidney. He cites one case in which an artery of con-

10
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siderable size had been injured and in which later a secondary hemorrhage

rendered nephrectomy necessary. The kidney removed showed that the

injury and hgation of the artery had resulted in acute degeneration of

almost the entire organ. A similar case which I saw was mentioned in

this review in 1913. With regard to lacerations of the pelvis of the

kidney, it has been the author's experience that primary union has always

followed careful suture supplemented by the application of a fatty

fascial flap.

An extensive study of the association of renal stone and malignancy

has been made by INIartin and Mertz^ who report one case and present

an analysis of 108 cases which they collected from \'arious sources.

Of these, 36 were reported by French authors, 30 by English, 21 by
American, 14 by German, 2 by Russian and 1 by Italian. This associated

condition was found to be five times as common in males as in females.

The a^'e^age duration of the s^Tiiptoms produced by calculi was nineteen

years, those due to malignancy approximately five months. The average

age of the patients was fifty years, the youngest being sixteen and the

oldest seventy-seven. It was found that the left kidney was affected more
frequently than the right, but this incidence is probably fortuitous, for

there is no evidence adducible to show that one kidney would be more

likely to be affected than the other. Epithelial neoplasms were found to

be the variety commonly .associated with calculus and were most fre-

quently located in the renal pelvis. The next most frequent variety

was cvstic tumor, mesotheliomatous and sarcomatous being the rarest

of all.'

From a study of this large number of cases, the authors conclude

that there is a definite and constant relation between stone and epithelial

tumors of the same kidney, the stone in the majority of cases being the

primary lesion, predisposing to the proliferation of epithelium by the

irritation which it produces. In mesotheliomatous tumors they consider

that stone formation is secondary. In two cases of sarcomatous growth

associated with stone, the relationship could not be determined, while

in a third case the stone was shown to be secondary. They furthermore

believe that calculus may be one of the etiological factors in the pro-

duction of a single large cyst; also that there is no causative relation

between polycystic kidney and calculus, the latter, when present, being

secondary or merely an accidental association.

In discussing the treatment, the opinion is expressed that if the

malignant process is found at operation to ha\'e extended beyond the

renal capsule, it is useless to remove the kidney. Personally, I see no

reason why the operation should not be continued, provided there are no

insurmountable technical difficulties, for if it be possible to remoAC the

structures invaded, some good may result, whereas if no attempt what-

ever is made, the case is certainly hopeless. Naturally, the extent to

which the contiguous parts are invaded will determine the operability

of any given case. In one case studied by the authors, recurrence took

place in the wound, the malignancy not having been suspected at tlie

time the kidney was removed.

^ Mississippi Valley Medical Journal, March, 1917.
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Polycystic Kidney. In Progressive Medicine for 1915 two papers

on polycystic kidney were reviewed; one by liarnett, who dealt

princijKilly with its freqnency, and one by Lnnd, who discussed its

symptomatology and reported 4 eases in which he hud o])erated. 1 )nrin^

the past year another imi)ortant contribution to the subject has come
from the Mayo Clinic. IJraasch' has investigated the cases recorded

there up to May, 191(), and finds 41. The average age of the patients

was forty-six years, but 10 patients Avere under fort\' years. As to the

subjective s\Tnj)toms, it was found that pain was not iLsually severe,

though interference with drainage resulting from obstructioTi by blood

clots or stones may give rise to severe colic and make the diagnosis of

the real condition difficult. Hematuria occurred in 10 of tlie cases. It

was usually profuse and continuous, and was probably caused by rupture

of the cysts.

Intracystic hemorrhage, of course, may be present without causing

hematuria. The renal insufficiency in this affection resembles that
of chronic interstitial nephritis; hence, young adults with impaired
kidney function should be considered as possible subjects of this con-

genital disease. Records of blood-pressure were available in only 16

cases, in 7 of which it was normal. Braasch states that an extremely
high systolic or diastolic pressure associated M'ith a specific gravity of

the urine as low as 1003 or 1004 and only a trace of a returned phthalein

contra-indicates even a Rovsing operation. Polyuria, with low specific

gravity of the urine, indicates that renal insufficiency is either impending
or is actually present. Of course, the functional tests here are of value,

but Braasch calls attention to the fact that even a normal return of

phenolphthalcin or similar substances does not exclude the possibility

of polycystic kidney. When only a trace is found, he believes that a
Rovsing operation is inadvisable and that nephrectomy is warranted
only very rarely. Ophthalmosco])ic examination was negative. Renal
tumor was noted before operation in 31 of the 41 cases. In more than
50 per cent, of the cases ])yelography revealed a deformity of the pelvic

outline, flattening or obliteration of one or- more of the large calyces

being frequently demonstrated. Others showed retraction an<i broad-
ening, and some elongation or rounding of the true renal ])clvis; dis-

placement of the i)elvis from its usual position was also Jioted. As
retention of the injected medimn is frequent in i)olycystic kidney,
bilateral pyelography is not adxised. Nephrectomy Avas done in 14

cases, and in 10 of them the patients were alive one to ten years after

the operation. There was one postoperative death. Another death
occurred from malignant disease in the pelvis three years after a
nephrectomy.

The RoA'sing operation was perfonned ten times. Seven of the
patients were living from a few months to five years after the operation.

Five patients were operated upon before the value of the Rovsing opera-
tion had become known. These operations were exploratory. One
patient died two weeks after the operation and two others died within

' Collected Papers of the Mayo Clinic, 1910, viii.
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two years after the operation. In 8 cases the polycystic kidney was
discovered during the coiu-se of operations for other conditions, and
4 cases were found at autopsy. In the remainder of the series no
operation was done, as the diagnosis of bilateral polycystic disease was
made.

Hydatid Cyst. An exhaustive paper on this subject has been con-

tributed by Alexander Noguerira/ in which he discusses its pathology,

s\inptoms, and treatment. The kidneys, as is well known, are affected

less frequently ]>y the echinococcus than other organs of the body. It

may occur either as a primary or a secondary infection, and may afi'ect

])ersons of all ages, although it is more common in those who have reached

middle life.

Primary renal echinococcus disease may reach the kidney either

through the general circulation after the parasites have passed through

the pulmonary circulation, or the parasites may pass through the

subperitoneal venous plexuses around the intestine, some of which
anastomose with the renal veins and the perirenal plexuses.

In secondary echinococcosis the transplantation may take place (1)

in situ; (2) on a serous membrane, especially after ruptiu'e of a hydatid

cyst; and (3) through the general circulation.

In clinical renal echinococcosis the kidney, as a rule, is the only organ

affected. In the author's collection of 43 cases, cysts were found in

other organs in 5 cases only. Among the 43 cases there were 3 cases of

multiple cysts in one kidney, with coexistence of cysts in other organs;

there was only one case of bilateral kidney invohement, and in this case

the cysts were multiple.

Usually the cyst develops in the renal cortex and destroys by com-
pression the tissue that surrounds it. It distends the capsula propria,

displaces the perirenal fat and, when fully developed, occupies almost the

entire kidney. It is separated from the pre\'iously normal parench^^na

by a pale-colored zone which contrasts sharply with the rest of the kidney.

The cyst frequently occupies one of the poles of the viscus, being either

sessile or pedunculated, or it may occupy the greater part of the interior

of the organ.

It may include or displace the calyces and the ureter, or it may open

into the pelvis.

A kidney, the seat of an echinococcus cyst, may be diseased in other

ways. It may be the seat of an interstitial nephritis, of lithiasis, or of

tuberculosis. Very often a slight grade of nephritis may be attributed

to the presence of the cyst. The cause of this nephritis is not always

evident.

The urine in the early stage of the disease may be normal, but may sub-

sequently contain traces of albumin. After rupture of the cyst into the

renal pehis, the characteristic vesicles will be found in the urine as well

as parts of more or less modified membrane. They are at times very

thin and may resemble mucus or mucopus, but they can readily be dis-

tinguished from these by the appropriate reactions. The absence from

1 Urologic and Cutaneous Review, May, 1917.
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the urine of roots of tin* ('cliiiiocdcciis is dI' no diiij^niostic \;ilii»'. TIk'

urine may, neoordinfi; to cunditions. l)c piinilcnt or li('iii()n-|i;i<iic. Occa-

sionally it contains eosino])liilic cells.

In some cases reno<;astric. renohronchial and reno-iiitestinal fistnhe

occur; hut these are rare. The cyst may ru])ture also into the luinhar

region or into the peritoneal cavity. The suprarenal upland is often diiin-

aged in the course of the pathological process.

Tsually the cysts contain daughter vesicles or renniants of daughter

\esi(les, hut these ma\' he ahsent.

The cyst contents may remain sterile or may hecome infected. In

the latter case, the colon hacillus and the staphylococcus are usually

the offending organisms. All cysts that rupture into the pelvis hecome

infected sooner or later.

Secondary changes are induced, changes such as round-cell infiltration,

with an excess of the eosinophilic cells and a diri'use adenomatous

degeneration of the renal tissue.

These cysts may remain latent for years and are usually first recog-

nized when they give rise to pain or tumor. Pain is usually present and

was the s\Tiiptom complained of by the patients in G of 8 cases. The
pain may he a sensation of weight or may he of a neuralgic character.

It may radiate from the lumbar region to the lower part of the pelvis

or to the lower extremity of the affected side. The cyst may })ress on

the stomach or the colon or on the inferior vena ca^'a, in which case

there may be ascites and edema of the lower extremities.

The pain may he that of renal colic due to the discharge of vesicles

or to the rupture of the cyst into the renal pelvis.

The tumor due to the ])resence of the cyst may he situated in the groin

or in the abdomen, or more rarely in the lumbar region. A cyst of the

superior pole usually extends toward the thorax, and a cyst of the

inferior pole toward the umbilicus. Cysts may move with respira-

tion, and careful palpation may determine whether they are sessile

or pedunculated. The cyst rarely fluctuates and may be of mixed

consistency, solid portions alternating with liquid portions. Percussion

shows that a retroperitoneal tumor is present. All eases should be

examined after insufflation of the colon. The urine may he normal or

diminished in (piantity. ^Macroscopic hematuria is rare. One case in

the literature has been cited in which echinococcus roots were found

in the urine.

Cystoscopy is of ad\'antage in studymg the appearance of the ureteral

orifices in these cases. Radiography may prove profitable in determining

the .size and the relations of the cyst.

The diagnosis of hydatid cyst of the kidney is established by the

presence of vesicles or pieces of vesicle in the urine or by the presence of

membrane in the urine. Occasionally a pelvic hydatid cyst that has

passe<l its contents into the urinary tract through the })ladder wall will

give rise to these urinary findings. These cysts may he suspected when
there is neither nephritic colic nor lumbar tumor, and cystoscopic exami-

nation will reveal the communication between the bladder and the cyst.

We should also consider the possibility of an extrarenal cyst rupturhig
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into the pelvis of the kidney. Such a possibihty is more theoretical

than practical.

When vesicles are absent from the urine, diagnosis as to the localiza-

tion of a cyst is difficult. Ureteral catheterization will, however, show

that one of the kidneys is insufficient. Pedmiculated cysts on the inferior

surface of the liver might easil}^ be confused with renal cysts. Other

hepatic cysts show evidence of being intraperitoneal, not retroperitoneal.

Marked eosinophilia is not invariably present. The Weinberg reaction

is absent in about 50 per cent, of cases.

Hydatid cyst of the kidney should not be considered a benign disease,

even though spontaneous cure is theoretically possible by the cA'acuation

of the contents into the renal pelvis and subsecjuent cicatrization of the

pericyst.

Prolonged drainage of a cyst through the renal pelvis neither com-

pletely evacuates the cyst nor does it prevent gradual destruction

of the kidney. Involvement of the peritoneum, with the formation of

multiple cysts, is always a serious condition. Another grave complica-

tion is infection of the kidney.

With regard to treatment, indications for nephrectomy depend upon

the functional sufficiency of the non-afl"ected kidney, the functional

value of the affected kidney and the degree of adhesions around the

affected kidney.

The indications for nephrectomy are

:

1. Where the total parench\Tna of the kidney is compromised by the

presence of multiple cysts.

2. When, through atrophy, the renal parenchyma has become incap-

able of carrying on urinary elimination or when there is obstruction of

the calyces corresponding to intact parenchjona.

3. ^Yhen other lesions, abscess, pyonephrosis, tuberculosis, etc., coexist.

4. When there is a urinary fistula as a result of a previous operation.

Contra-indications to nephrectomy are:

1. Insufficient functional capacity of the opposite kidney.

2. The persistence of an appreciable amount of healthy parenclnnia

in the affected kidney, which satisfactorily carries on urinary function

even though a cyst is present.

3. Adhesions around the cyst that are so thick that their liberation

would jeopardize the life of the patient. Sometimes the cyst alone can

be removed (partial nephrectomy). Fourteen operations of this nature

have already been done for hydatid kidney. Usually the operation is

done when the cyst can be readily separated from the kidney and the

amount of kidney tissue to be left behind is worth conserving.

Marsupialization of the cyst is sometimes done. It will succeed if

the cyst is not too large, if it is not infected and if it does not communi-

cate with the urinary excretory passages. In the latter case after

marsupialization, a fistula will result or a cavity that will become

infected.

In the course of the marsupialization operation the sac is evacuated,

formalized and the vesicles and membranes extracted. Before fixation

of the sac, a careful search should be made for neighboring cysts.



SURGICAL CONDITIONS OF THE KIDNEY' \r^\

X-rays in the Treatment of Sarcoma of the Kidney. Alt"rc<l I'liciiljindci'

reports a case wliicli is intcrcstiii}^ bccuuse of tlie marked (iegeueratioJi

of the tumor mass as seen in a postmortem examination, which showed
widespread areas of necrosis, ai)parently of a gradually progressive

ciiaracter in ('OJitra<listincti()n to such as are due to tliroinhosis or infec-

tion. The .r-rays were tried in this case because the tumor was regarded

by surgeons as inoperable. The patient was a child four years old. In
• the twenty treatments that were given, the Coolidge tube was used. At
first there was a diminution in the size of the tumor. The child gained

in weight and strength. Later, however, the tumor again began to

increase in size. Death was due to brouciiopneumonia complicating

measles. In spite of the fact that the child did not get well, the apparent
results of treatment, as shown at autopsy, are encouraging, and, in

FriedlJinder's opinion, favor the use of the .r-rays in similar cases.

Aneurysm of the Renal Artery. Two cases of this rare condition have
been reported by Trulli.- The first occurred in a man, aged seventy-four

years, whose general condition seemed good and who had been up and
about mitil a few days before his death. He had had some pain in the

back and a feeling of heaviness in the lower extremities. Despite his

generally good condition, tiie profuse hematuria, with which he was
afi'ected at the time he came under the author's observation, made it

seem probable that he had a malignant gro'vs'th. At autopsy, an

aneurysm the size of a hen's egg was found in a branch of the right renal

artery. There was also general arteriosclerosis.

The second case was that of a man, aged sixty-six years, who had
suffered from attacks of angina pectoris for three years, and who, during

the year prior to the time that he came under observation, had also

complauied of pains in the region of the left kidney and had had two
attacks resembling renal colic. Finally, he was seized with a violent pain

over the left kidney, which was followed by hematuria of three days'

duration. These phenomena came on after severe muscular efi'ort.

Upon examination, a swelling was found in the region of the left kidney.

It did not pulsate, and no nnmnur could be heard over it upon auscul-

tation. An operation was advised, but refused, and a short time later

the patient died of pneumonia. At autopsy, a true aneurysm of one of

the inferior branches of the renal artery was found. There was a large

calculus in the kidney.

Narrowing of the Lower End of the Ureter due to Gonococcus Infection.

Leo Buerger^ presented an interesting case of this kind to the New
York Academy of Medicine. The patient complained that his urine

had been cloudy for more than a year. Gonococci, however, had not

been demonstrated and the case had been considered one of cystitis,

possibly tuberculous. Upon cystoscopic examination the left half of

the trigonum, the area lateral to it and also the sphincteric area were
found to be covered with red follicles, some of which had undergone

1 American Journal of Diseases of Children, December, 1916.
2 II Policlinico, October 15, 1916, xxiii. No. 42.
^ New York Medical Journal, October 21, 1916.
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cystic degeneration. The urine obtained from the right kidney was

normal in every respect, except for a shght trace of albumin. Catheteri-

zation of the left ureter was somewhat difficult owing to the narrowing

of the lower end of the canal. No urine was obtained until the catheter

had passed 20 cm. above the ureteral orifice. When this point had

been passed, however, a free outflow of cloudy and slightly blood-stained

urine took place. The first specimens were discarded. The last were

submitted to bacteriological examination and showed pus, together with

a pure culture of gonococcus. The latter organism was also found in the

bladder urine. The left ureter and pelvis of the kidney were thoroughly

washed with argyrol and the patient was gWen autogenous vaccines.

Improvement was noticeable almost immediately, and within three weeks

the urine had become clear and no gonococci could be recovered from it.

Buerger also reports upon other forms of stricture of the ureter which

have come under his obser\ation. He classifies them as congenital and

acquired. Of the former, there are some in which more than the normal

degree of narrowing occiu-s at the site at which the urethra passes into

the pelvis and others in which there is a marked stenosis or atresia at

the lower end of the tube. Defects at the lower end may be subdi^'ided

into a double aplasia with complete absence of a portion of the ureter

and without any sign of an orifice in the bladder; atresia or aplasia with

distinct indications of the presence of an orifice; congenital narrowing;

and narrowing with prolapse and cystic dilatation of the intravesical

part of the ureter. The acquired cases are due to traumatism and inflam-

mation, the greater number of the former being caused by surgical

operations for impacted stone, and some by injuries received during

gynecological operations. Inflammatory cases may be due to iuNolve-

ment of the ureter itself or to peri-ureteral lesions. Another cause is

thought to be inflammation of the fatty tissue either about the ureter

alone or around the pelvis of the kidney. Lesions caused by calculi are

also discussed. With reference to stenosis at the ureteropelvic junction,

further changes take place gradually until, in course of time, a large

hydronephrosis is formed.

Preliminary Renal Drainage. Attention is called by John R. Caulk,

^

of St. Louis, to the benefit to be derived from a preliminary course of

renal drainage either by ureteral catheterization or by open operation.

With reference to the former, it may be stated that in cases of unilateral

infected hydronephrosis in which the patient has suft'ered from loss of

rest and has developed toxic symptoms on account of discomfort due to

the enlarged kidney and absorption, respectively, and in which the other

kidney, though comparatively good, has suft'ered as the result of excret-

ing the toxic products, ureteral drainage of the hydronephrosis will

greatly ameliorate his condition. Caulk has found that such preparatory

treatment makes convalescence after operation very much easier than

it is in cases in which the hydronephrotic kidney is removed at once.

Unilateral pyonephrosis likewise is a condition in ^vhich great benefit

is deri\^ed from drainage through the ureteral catheter, which quickly

' Annals of Surgery, May, 1917.
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relieves the patient of toxic synii)t(»iiis caused hy the al)sori)ti()]i ol" jms,

so that after a few (hiys lie is so much inij)ro\e<l that ra<hcal ojH'ratioii

can he done with c(nn})arative safety. The author states that the

wonderful effect draiuaj^e exercises in these \-ery toxic cases is well-

nigh incredihle. Some of his patients in whom the functional capacity
was almost unreadahic imjH-oved so much after a short time that the
color index nearly reached the normal.

Bilateral renal drainage is regarded as applicahlc only to non-Tnlx-r-

cnlous retentions and is considered chiefly with relation to its use in

calculus py()ncj)hroses, especially in cases in which the function of both
ki(hieys is very low and in which the patients are bordering upon uremia.
A case is cited of one patient who was api)arently about to succumb,
but who improved sufficiently under drainage anfl lavage as to be
ultimately cured by a two-stage operation on either kidne>'. It will be
readily understood that the two-stage ()i)erati()n is not advised as a
matter of routine, but in certain cases, particularly in children who are

very toxic as the result of an absorption from pyonephroses, he has
found that a preliminary nephrotomy, followed later by removal of the
diseased kidney, has enabled him to save many patients whose condition
was such that they could not have withstood the shock of a primary
nephrectomy. He states that a number of such children have been
operated upon when in the most critical condition without any mortality.

The kidney is exposed through the usual lumbar incision and freely

drained. Gas anesthesia is employed and the kidney is removed in two
to foiu' weeks. The author states that the adhesions formed at this

time are delicate, the kidney small, and that removal has been easy. In

only one instance has he been obliged to do an intracapsular operation.

In bilateral calculus, pyonephrosis and pyelonephritis in adults in which
both kidneys are almost completely filled with large coral stones, the
author has likewise done the two-stage operation with good results in a

number of cases, and he expresses the opinion that the preliminary drain-

age of the kidney secured by nephrotomy not only relieves absorption,

thereby impro\ing the patient's general condition, but also lessens

engorgement of the kidney, allows the Avound to become walled-off by
granulations and renders the removal of the large calculus much less

dangerous than it would l>e at the first operation.

DISEASES OF THE BLADDER.

Tumors. A very interesting contribution to this subject, based for

the most part upon the study of 11.') neoi)lasms at the Mt. Sinai Hospital
during the last ten years has been made by Leo Buerger,' whose work
in this line is familiar to the readers of Pkogkessive ^Iedicine. As a
result of these studies, Buerger has concluded that an accurate patho-
logical diagnosis between malignant and benign growths can be made.
If further experience will prove this contention, the i)ainstaking investi-

gations of tile author will certainly be of great value to i)atient and

' New York Mnliral .Journal, October 28, 191(5, civ, Xo. IS.
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surgeon alike, for in the past it has happened all too often that neither

the cystoscopist nor the pathologist could state definitely whether an

infiltrating papillary neoplasm was benign or malignant. The char-

acteristics upon which Buerger bases a Diagnosis of Malignancy are

irregularities in the shape and size of the cells, together with an abun-

dance of chromatin in their nuclei, multinucleated cells, others with

atypical mitosis, and finally giant cells. Other characteristics also

observed at times were disturbance in the relation of the cells to each

other whereby their typical palisade arrangement was destroyed, the

presence of long fusiform cells, infiltration of the stroma, penetration

of the basal membrane, the presence of cells in the capillaries and also

infiltration of the submucous or muscular coat by epithelial cells. In

infiltrating papillomata the author states that the diagnosis of malig-

nancy can be definitely made upon the finding of considerable areas of

muscle between the islands of epithelium. With regard to malignant

change taking place in benign papillomata, Buerger states that the

evidence which he has accumulated favors such a transformation.

He was able to demonstrate it to his own satisfaction in 13 out of

52 cases of carcinoma. It is interesting to note that the author has

found this malignant transformation to take place in the superficial

portions as well as in the deeper parts of the tumor. In fact, he believes

that in the earlier stages the villi are the only parts involved, but that

as the malignant process advances it gradually affects all parts, and even

infiltrates the entire thickness of the vesical wall. Whatever may have

been the contentions of different pathologists with regard to this matter,

there has been abundant clinical evidence that growths benign, at least

in the clinical sense, eventually assume characteristics of malignancy

and destroy the patient. The same thing obtains in papilloma of other

mucous sm-faces. I have seen some affecting the mucous membrane

of the mouth undergo malignant changes, and the frequency with which

papillary growths in the mammary gland assume malignant character-

istics is no longer a matter for discussion or doubt. The same thing I

always believed to be true of vesical papillomata.

Buerger differentiates six different types of papillary tumors under-

going carcinomatous transformation, but as his classification is based

upon only fifteen specimens, it is probably better not to accept it until a

greater number of specimens have been studied. It is in the superficial

parts, the tufts of the papillary masses, that the changes previously

enumerated are to be looked for. Naturally, in making a diagnosis

from specimens removed through the operating cystoscope, one would

need the services of a pathologist who is not only thoroughly competent

to detect minute tissue changes, but who has actually had consider-

able experience in the study of such specimens.

As to the Treatment of Bladder Tumors, the consensus of opinion

at the present time seems to be that small pediculated papillomata

should always be treated by fiilguration through the cystoscope, and

that certain larger growths that are readily accessible can likewise best

be treated by this method, even though a number of applications be

required. With regard to those larger papillomata which show a ten-
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deiicy to coalestr, there arc niaii\' siirj^eoiis, iiiyselt' aiiion^ the number,

who beheve tliat excision is sometimes a preferable procedure, and

particuhirly is this true in those cases in wliich it is not ix)ssible to obtain

a pathological diagnosis as to the benign or malignant nature of the

growth. Geraghty/ of the Johns Hopkins clinic, however, expresses

the opinion that even in such cases fulguration should be tric<l. Of

course, in any excision or resection of iiiHltrating pai)ili<)mata the

danger of implanting particles of tumor in the remaining tissue must be

borne in mind. In fact, the danger of such an occurrence has i)roved the

great drawback to a cutting operation. In this comiection a suggestion

made by Edwin iicer,- of New York, a pioneer in the fulguration treat-

ment, is of great interest. In order to guard against the iini)lautation

of tumor cells, he removes the growths entirely with the Paquelin

cautery, using a hooked point and burning every portion of the neoplasms

to a crisp. Every suspicious spot is likewise cauterized, and also the

edges of the vesical incision. Beer states that the cautery may be used

in this manner for an hour without causing any more postoperative

discomfort than is usually experienced after a simple suprapubic cystot-

omy. As to the technic of the cystotomy, it is considered important

to draw the bladder well out of the abdomen before oi)ening it, in this

way guarding the perivesical space from nnplautation while the tissues

over tlie site of incision are thoroughly, though gently, exposed by gauze

dissection. The author states that in the usual cutting operation every

step, such as repeated sponging, the grasping of the tumor with forceps,

cutting around its pedicle, etc., predisposes to recurrence, as such meas-

ures break off viable masses of cells which become implanted and give

rise to new growths.

Geraghty also states that radium has given him good results in

malignant growths, particularly when placed directly against the tumor

by means of Yomig's radioscope, the other parts of the bladder being

screened while the application is made.

Young^ has devised an instrument which carries the radium in its

beak and states that it has proved very satisfactory in making applica-

tions to the neck of the })la(lder, the trigoiiinn and certain portions of the

lateral and posterior walls. The radium, contained in a slender glass

tube, is put into a platinum capsule, which is placed in the open tubular

end of the beaked instrument. The latter is then i)assed through the

urethra, the obturator withdrawn, the bladder irrigated and the lens-

carrying system of the cystoscope passed through the tube. The
diseased region is found and the capsule containing the radium is

deposited upon it. A mechanical contrivance attached to the table is

used for holding the histrmnent in place. For the treatment of tumors

in other parts of the bladder, the author has (knised another instrument,

made up of two hollow halves, which can be separated by an external

contrivance and made to carry the radium out to a position parallel to

the shaft and about 2.5 cm. distant from it. This instrument carries the

1 New York Medical Journal, October 28, 1916, civ, No. 18.

2 Surgery, Gynecology and Obstetrics, June, 1917.
^ Journal of the American Medical Association, April 21, 1917, Ixviii, No. 16.
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capsule of radium in its beak. For tumors well back on the posterior

wall a third instrument has been found more convenient. In this the

beak carryinji; the radium revolves about its center, being operated by

two wires in the shaft and a screw outside. The frequency of applic-ation

and the duration of each treatment ^'aries according to the conditions

in the individual case, although the author recommends an intensive

treatment. If possible, the applications are made every second or third

day, a different portion of the tumor being exposed to the action of the

radium on each occasion. In some cases a few applications of the high-

frequency current seem to be beneficial by causing the destruction

of considerable portions of the tumor, after which the radium can then

be brought into direct contact with its base.

During the year B. S. Barringer,i of New York, has also made two

interesting contributions to the subject of radium therapy. In all, he

has treated 16 cases, of which 3 were advanced and 1 early. Svinpto-

matic cures have been obtained. This means, of course, that the patient's

general condition is satisfactory and that cystoscopic examination shows

the growth to have disappeared. In 3 of these 4 cases a histological

diagnosis of carcinoma was made by Dr. Ewing from tissue removed with

the cystoscopic forceps. The author insists that the best results will

be obtained in early cases. Five of 16 cases have died, and at the time

of the last report 3 were rapidly failing. Thirteen of the 16 cases were

well advanced when the treatment was applied.

In another communication, Barringer- describes his technic. From 100

to 200 millicuries of radium, screened with 0.6 mm. of silver and 1.5 mm.

of rubber, are put up so as to form a capsule about one inch long and

about one-eighth inch in diameter. To this capsule a long, stout, double

linen thread is attached and it is then passed into the bladder through a

direct cystoscopy After the irradiation is over, the capsule is drawn

out of tiie bladder through the urethra by means of the attached thread.

As a large percentage of bladder carcinomas are situated upon the base,

the author believes that this method, though apparently somewhat

crude, is, nevertheless, a satisfactory one. If the neoplasm is situated

on the lateral wall, the patient is placed upon one side while the radium

is applied.

With regard to the eti'ect of irradiation, Barringer has found that there

is much variation with any given dose. As a rule, it does not change the

appearance of the tumor, although the latter becomes much softer

and is more susceptible to the effects of fulgmation. Sometimes, how-

ever, sloughing begins very shortly after the application and persists

for a considerable time, in some cases even for a number of months.

The initial pain is simply that of the cystoscopy. I )uring the treatment,

patients are usually able to urinate. As the application never lasts

longer than eight hours, some have preferred to hold their urine until the

radium is remo\ed. Subsequent pain may be very slight or very severe,

and may last from one day to several weeks. In cases in which the

sphincter is involved, irradiation may cause great pain and frequency of

1 .Journal of the American Medical Association, April 28, 1917.

2 11)i(l., November 11, 191G.
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iiriTiatiou, and in such cases thcautlior advises that it be use<l with f^reat

caution. Likewise he advises caution in those cases in which the
neophisni is extensive and in whidi iiemorriiiifje is so ])ersistent that a
satisfactory cystoscoi)ic examination cannot he nia(h>. One sucli case in
which a fatal rui)t.nrcof the l>la<ldcr occurrc<l two months and a hah" after
imnhation has been brouj^ht to the author's attention. He suggests
that in these extensive infiltrations it may be well to ex])osc the bladder
snprapubically an<l determine whether the carcinoma has invaded the
surrounding tissues. I 'ndcr such circumstances, of course, radium would
not only be useless, but ])r()l)al)ly dangerous.

Howard Lilienthal,' of New York, reports a case of vesical carcinoma
in which the i)atient was well five years after ojK'ration. The case Avas

that of a ])atient who had i)ass(>d blood\' urine containing clots and who,
upon cystoscoj)ic examination, was found to havea cauliflower mass alxHit

2 cm. in diameter situated close to the right ureteral orifice. A supra-
pubic operation was performed and the mass, together with a broad area
of apparently healthy tissue, was removed with the scissors, after which
the cautery was ajjplied. A small median i)rostatic protuberance Avas

also burne<l away. The bladder was drained by a catheter passed
through the urethra, the \-esical wound and superjacent nuiscular plane
of the abdominal wall closed, and the skin Avound drained. ]\ricroscoi)ic

examination of the tumor proved it to be a sciuamous-cellcd carcinoma.
The bladder AA'as irrigated every three hours, but in si)ite of the irri-

gation the patient's temperature rose to 104° on the twelfth day after

operation. Rectal palpation rev'ealed a doughy mass high up in the
bowel. This proA^d to be an abscess, Avhich Avas eA-acuated and drained
through the perineum by means of the curved prerectal incision. As the
fever failed to subside, hoAvever, another operation (extraperitoneal)

AA'as performed through the alxlomen but no pus could be found. About
tAA'o months after the original operation, a nephrectomy AA'as done. It

shoAA'ed perinephric abscess, pyonejjhrosis and a pyoureter. Cystoscopic
examination a short time before this operation had shoAvn apparent
healing of the Avound caused by remoA'al of the neoplasm. The prostate
Avas removed three and a half years later on accomit of enlargement.
It shoAA'ed no sign of malignancA' and there AA'as no sign of recurrence of

the tumor hi the bladder.

In discussing the subject of Acsical tumors, LilitMithal expresses the
opinion that preliminary study of small masses remoAcd Avith cystoscopic
forceps may A'ery often lead one astray, for the reason that the tissue so
secured may be taken from an area of the groAvth that does not shoA\'

malignancy. Therefore, he questions the Avisdom of the ai)plication of

the high-frequency currents on operable solitary tumors of doubtful
nature.

Chronic Cystitis. During the year tAvo important contributions to this

subject have come to my notice. (Jeraghty,- of the Brad\- Frological
Institute, in discussing vesical infections pays special attention to a form
of chronic localized cystitis Avhich he considers res]X)nsibIc for the per-

1 New York Medical Journal, March :J. 1917.
^ Surgery, Gynecology and Obstetrics, June, 1917.
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sistence of SATuptoms. The appearance of the inflamed patches varies

somewhat, at times being simpl}^ hjT3eremic, at others edematous or even

bullous, Avhile in some cases there is a distinct loss of mucous membrane
with ulcer formation. The superficial lesions have been found to yield

to irrigations of silver nitrate solution, which is given in sufficient

quantity to distend the bladder and thus be brought into contact with

all parts of the viscus. In the deeper lesions, however, in which the

submucous layer and, perhaps, also the muscle participate in the

morbid process, irrigations used in this manner have very little effect.

Therefore, the author recommends the application of stronger silver.

The bladder is distended with normal saline solution, the ureter

catheterizing cystoscope is introduced, and through this a ureter catheter,

without the side eye and having the end cut square, is passed in such a

manner that its tip is brought directly in contact with the diseased

patch on the bladder wall. Then a few minims of a 10 or 20 per cent,

solution of silver nitrate is injected through it directly upon the diseased

area. The excess of silver is immediately neutralized by the salt solu-

tion, so that the rest of the bladder wall is not irritated. In women the

condition can be satisfactorily treated through the Howard A. Kelly air-

distention cystoscope. The author states that in some cases in which

the lesions seemed to be particularly rebellious to treatment, he has

fused a small quantity of silver nitrate on the end of a metal-tipped ureter

catheter and in this manner made an application of the pure salt. The
patients treated by this means have been relieved after having undergone

various forms of treatment for long periods of time. In cases in which

the lesions on the mucosa seem to respond to treatment, but in which

there is no amelioration of the subjective symptoms, it is reason-

able to assume that the deeper structures of the bladder wall have

become in\'olved. It has been Geraghty's experience that these cases

resist all forms of topical application and consequently he advises

resection of the diseased portion of the bladder. He remarks that these

are the lesions which Hunner has so well described. They were dis-

cussed in Progressive Medicine some years ago under the title of

"Simple ricer of the Bladder." The An-iter has had a, number of cases

in Avhich there were multiple ulcers of this kin<l situated on the posterior

wall of the bladder and thus not well adapted for resection. He states

that great relief was given the patients by deep cauterization of these

areas with the actual cautery, bimiing practically through the whole

thickness of the bladder wall. As might be expected, however, he

considers resection much preferable to deep burning and advises it when-

ever it is practicable. I should hesitate to burn such ulcers very deeply

until moderate use of the cautery or electric spark had proved inefficient.

A most important paper on a special form of chronic cystitis was pre-

sented at the St. Louis meeting of the American Urological Association

by the late Frederick R. Charlton, of Indianapolis, and published post-

humously a few months later. ^ Charlton described in a very hicid

manner a condition of localized inflammation which he had observed

in the bladders of elderly women in approximately 50 cases. To this

1 Transactions of the American Urological Association, 191G.
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condition, which he considers a pathological entity, he gave the name of

cystitis senilis feminarum. Almost without exception it affects elderly

women and it likewise seems to be a flisease confined to those who have

borne children. The symjrtoms develop gradually Avithout any acute

onset and are progressi\e, although periods of remission, <luriiig which

comparative comfort is experienced, are not uncommon. Exacerbations

may be very severe, being associated with pain, tenesmus and increased

frequency of micturition, the last-named s\miptom being nocturnal as

well as diurnal and thus interfering with the ])atient's rest, even to the

extent of causing a ner\ous break-doANu.

As to the urine content, the author stated that he had never known
it to be loaded with pus and mucus to the extent of being thick and

ropy, as it often is in ordinary cases of cystitis affecting younger women,
and also in the old prostatics, with whom we are all so thoroughly familiar.

It may be clouded with pus and mucus and occasionally, though rarely,

contains a little blood. Various bacteria have been found in it, but the

author is not incliu(Ml to attribute to these any etiological role to them,

belicA'ing rather that they represent an infection superimposed upon a

primary alteration of the vesical tissues due to the changes incident to age.

He compares it to the chronic conjunctivitis with thickened and everted

lids, so common in old people, and nasopharyngeal catarrhs, to which they

are likewise so frequently subject. The typical lesions are described by
the author as resembling patches of measles. They may ha\e the

appearance of bullous edema or even miliary tubercles. During the

remissions, the vesiculopapular elevations may assume the appearance

of simple ecch\Tnotic patches. In 2 cases the changes were found to

iuA-oh'e the urethra as well as the bladder, and almost without exception

there was associated a senile vaginitis and proctitis. The author believed

that the disease process within the bladder is essentially the same as that

affecting the vagina, namely, a shrinkage of the submucous tissues with

atrophic disturbances in the epithelium and resulting painful erosions

or ulcerations. The mucous membrane of the rectum was found to

present a multiplicity of lesions, varying from small punctate erosions

to large, well-defined, excavated ulcers. The lesions are more extensive

than in the bladder, the tissues more deeply injected, a condition which

the author thought might be due to the trauma of the impinging fecal

masses, together with the greater liability to more purulent infection.

As to treatment, it was found that hot boric acid irrigations gave relief

and the same was true of instillations of argyrol. Naturally, hygienic

measures are important in the management of these cases, and the

patient should be got into the \yest general condition possible. Strong

applications, such as nitrate of silver, are deemed out of place in the

treatment of this condition, as the question is one of comfortable

management rather than of cure. Internally, Charlton found that

5- or 10-drop doses of pure guaiacol, given three times daily, was

exceedingly- beneficial, but he stated that its use was empirical.

Traumatisms. In his Hunterian lecture, J. W. Thomson Walker^

discussed bladder affections which resulted from gunshot and other

1 Lancet, February 3, 1917.
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injuries of the spinal cord observed in soldiers sent back from the front.

In all, he has had the opportunity of studying about 450 cases, of which

full histories were obtainable in 70. Variations in the function of mic-

turition and infection of the urinary tract constitute the most important

subjects taken up in his lecture. With regard to the former, two
distinct stages were observed; namely, a stage of complete retention,

and a stage of periodic reflex micturition. It was ascertained that the

bladder had been emptied on an average from half an hour to two hours

before' the infliction of the injury, so that it probably contained only a

small quantity of lU'ine when the injury occurred. A considerable

cpiantity of m-ine, lK)we^•er, will accumulate between the twelfth and
twenty-foiu'th hours, but, as a rule, the patient does not realize that his

bladder is distended. Some patients, however, have been conscious

of the distention and suli'ered acutely from it. The a\'erage duration

of this complete retention in 30 cases was fifty-five days. It varies con-

siderably, however, as shown by the author's statistics. Thus, in one

case it lasted only for twenty-four hours and in another case persisted

for eighteen months. It was said to be absent in only one case.

The second stage, that of periodic reflex micturition, also called acti^e

incontinence, succeeds the stage of complete retention, developing

gradually during a transition period in which the bladder is still dis-

tended, although it regains enough of its power of contraction to expel

a little urine at intervals. When this stage has become fully developed,

the bladder is emptied slowly as the result of reflex action. When its

capacity is reached, the detrusor contracts, the sphincter relaxes and the

urine is forced out. Micturition cannot be performed at will, nor can

it be inhibited. The majority of the patients whom Walker observed

were imaware that they were voiding. In this stage the capacity of the

bladder is variable, being anywhere from 2 to 10 ounces; so likewise is

the frequency of micturition.

As to bladder sensation, it was observed that the feeling of tension was

fairly well preserved in many cases, but that the sensation normally

experienced in the deep urethra when the bladder is full was abolished

so that the patients were imable to feel the in-ine flowing out.

Most interesting is the study of the vesical condition in lesions at

different levels of the cord and in those involving the cervical and dorsal

region. Voluntary micturition was present in a feAv cases when the

injury was not very severe. In the more severe cases, however, com-

plete retention was present in those in which the injury had recently

been inflicted, while periodic reflex micturition was obser^'ed in those

seen at later periods after its receipt.

There were 'A cases in which the eleventh and twelfth dorsal and first

lumbar vertebrae had been injured, one in which the first lumbar alone

was involved, and one in which the second lumbar only had been injured.

In 2 of these cases there was evidence of a partial lesion of the cord.

In 1 of these the patient was able to urinate; in the other, he suffered

from active incontinence. In the 3 remaining cases there was evidence

of a complete lesion, and in all of these the patients suffered from active

incontinence. It is especially interesting to note that in not a single one
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of these cases was tliorc ])aralytic incontinence, sucli as has l)een pro-

(hiced by destroyini^' the hinihar center in animals. In one of these

cases a complete lesion of the spinal cord was fomid at operation. It

was sitnated at the \q\q\ of tiie t^^-elfth dorsal and first and secon<l Innibar

vertebra?.

In 14 cases the chorda e(inina was injured. The efiect n]K)n the
function of the bladder was most variable. In li cases of partial injury,

the patients passed urine voluntarily. In 8 cases, active incontinence
developed after a stage of complete retention. In 2 cases, complete
retention was observetl. In 1 of these cases the complete retention
lasted from one week to a month, coming on after active incontinence
had been establishe<l.

Infection was the most common and the most fatal complication,
being present in severe degree in more than 90 i)er cent, of all the cases

admitted to one of the hospitals. The author points out that it takes
place within a few days after the injury, and attributes it to the unusual
conditions m which the patients are placed, such as exposure for several

hours or even one or two days after the injury, the great number of

wounded to be cared for, and the difficulty in following a thoroughly
aseptic technic. As might be expected, the greatest danger from vesical

infection is its i)ropensity to extend to the upper urinary tract, so that
it is not at all surprising that a large number of patients eventually
succumb to a septic pyelonephritis. Tluis, for example, at the King
George Hospital, 339 cases of spinal injury were admitted, out of whicli

22 were transferred, and, of the remaining lunnber, 160 succumbed to

urinary infection. ^lany died from acute pyelonephritis. The acute
cases which the author saw were ushered in by a chill, followed by a
rapid rise of temperature to 102° F., or higher. The patients complained
of pain in the loins, which was usually more acute on one side, the
abdomen became distended ajid was somewhat rigi<l on the side of the
involved kidney, and as the condition progressed the patient became
more and more septic, as evidenced by hiccough, vomiting and mental
hebetude. These symptoms were superseded by low muttering delirium,

coma and death. This, of course, is the connnon ])icture observed in

cases of the kind in civil practice. At the base hospitals, chronic septic

pyelonepliritis with reciu-ring attacks of acute pyelonephritis was not
uncommon, and almost always ended fatally, the patient dying during
an acute attack. When there are associated lesions, ^Valker states that
it is at hrst difficult to determine the exact causes of the septic condition.
In such cases he came to place the most reliance upon tenderness o\er the
kidney and the temperature curve. Tenderness is almost an in\ariable
svinptom. The chief characteristic of the temperature is the occurrence
of periods of exacerbations in whicli the temperature may rise as high as
104°. Such variations are not ])resent when the fever is due to absorp-
tion from a bed-sore or other open wound.

Treatment has to do with withdrawal of the urine and the manage-
ment of septic complications. With reference t(^ the former, three
methods are discussed, namely: interval catheterization, contiimous
catheterization, and suprapubic drainage. The first-mentioned method

11
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is the one which has been generally adopted, a catheter being passed as

soon as possible after the injury and then at regular intervals thereafter

until the stage of active incontinence is established. The average time

that elapsed before a catheter was passed in 46 cases was twenty-seven

hours. Two patients received no attention for four days and four others

lay out for three days before they could be reached. It was found that

the average period during which catheterization was required was two
months. Continuous catheterization has not proved at all successful.

As uretliritis soon develops under its use in patients who have no spinal

lesion, it is not surprising that in these paraplegics such sequels as peri-

neal abscess, urinary fistula and sloughing of large portions of the soft

tissues, including the urethral walls, are prone to occur. With regard to

suprapubic drainage of the bladder, the author advocates it at the

earliest possible moment as a prophylactic measure. He suggests that

it take the place of the catheter and that continuous drainage through

the wound be prolonged until the second stage, or that of active

incontinence, has become established. This will be shown, of course,

by the outflow of the urine through the urethra. The author states

that he has not seen a case in which this method has been tried,

and while he fully realizes the lack of facilities at the casualty clearing

stations, he thinks that the plan might be feasible in some cases. He
furthermore expresses the opinion that no great harm would result if

twenty-four or even forty-eight hours were allowed to elapse before the

performance of the operation, provided, of course, that no infection had

been produced by passage of the catheter at the front. The latter

practice he would taboo in all cases in which suprapubic cystotomy was

contemplated.

A considerable number of patients had a cystotomy done after their

bladders had become infected. A double drainage tube was used in these

cases, so that continuous irrigation could be practised for a few days, after

which the bladder was washed out at intervals with weak antiseptic

solutions, such as sih^er nitrate 1 to 10,000 or permanganate of potassium

1 to 5000. During the first week or ten days there was some flow of urine

outside the suprapubic drainage tube, so that the use of a suction

apparatus was necessary to keep the patient dry. Later, howe\-er, the

wound contracted so that a rubber shield with a cannula to carry the

tube was strapped on over a small piece of borated lint. In many of the

cases it was found that a No. 12 rubber catheter (English scale) answered

every purpose if it was connected with a bottle by rubber tubing.

The extensive experience of military surgeons in this line of work

should prove of value to surgeons who are still engaged in civil practice

and who only occasionally see cases of this kind. Walker's paper is

very interesting and its perusal is recommended to all who care to go

further into the details than it is possible to do in this review.

In 32 cases of injury of the bladder occurring in French soldiers,

Legueu^ found 10 in which stone formation took place at variable periods

after the injury, and in all of these cases there had been an associated

' Jour. d'lToIogie, March, 1917, vi, No. (i.
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injury of the pelvis. Consequentl\' the author couclucles that the latter

iiijur\' is r(\s])onsil)l(' for the stone fonnation, niaintaiuiiiK that infeftion

of the N'osical wound will not ex]>hiin the fonnation of calculi, inasmncli

as it was ])rcscnt in all of the o2 cases. Injuries of this class really con-

stitute a double compound fracture, conununicating ]iot only Avith the

exterior, but also with the cavity of the bladder in such a manner that

urine is bronglit into contact with the broken pelvic bones and fragments

of bone are forc(><l into the l)la(l<ler. In some cases the author found

such fragments forming the nucleus of the stone, and likewise found

other fragments firmly imbedded in the bladder wall and perivesicular

tissues. He believes that small particles of bone within the cavity of

the bladder are the ones most fre(|uently serving as nuclei about which

the solids of the urine are deposited. In a i)revious review, mention

was made of a case reported by the same author in which a lesion of the

bladder comiuunicated with a focus of dead lK)ne in the ])elvis, and this in

a case in which all external wounds had long since healed. Tuder such

circumstances tlie author believes that there is a ])redisi)osal to stone

formation by reason of the fact that fine i)articles of bone may gain access

to the bladder. Legueu attem])ted to do an operation in such cases by

separating the bladder from the bone to which it had become adherent,

but was obliged to abandon the procedure both times for the reas(m

tiiat too nuicli traumatism would have been inflicted. Therefore, he

concluded that the best thing to do was to crush the stone and wash its

fragments out of the bladder, a procedure which worked well in every

case in which he tried it and saved the ])atient the danger of an operation

as well as a considerable ])eriod of con\alescence.

A. Fullert()n' also discusses the frentinent of vesical wounds inflicted

by yrojeciiles. In wounds of moderate dimension he adA'ises that

excision of the damaged tissue be practised and the freshened edges

then brought together. Continuous catgut suture is recoiumended. Tf

the M'ound is so large that it cannot be closed, an attempt shoidd

be made to render it extraperitoneal. In most cases of intra])eritoneal

injury the bladder has been completely closed, the peritoneal caA'ity

cleaned and a drainage inserted in the rectovesical pouch. He advises

against the use of the ])ermanent catheter, ]:)referring interxal catheter-

ization i^ractised every four hoin-s. The author states that most of the

men at the front have practically sterile urine and believes that it is

much better to allow the clean urine to irrigate the Avound than to

attemi)t other means of drainage, although in some cases he aflvises

irrigations. After the removal of foreign bodies, the bladdin* is completely

closed if the Avound is intrai)eritoneal. When extraperitoneal, lioAveA'cr,

he tries to close the suprapubic AA'oimd, leaving a drain in the space of

Retzius and haA'ing the patient Avatched carefully as to the condition of

the urine and the ATsical sAiui)toms. If the l)lad<l(T becomes aseptic,

the suprapubic Avound is reojiened.

Bladder Changes Due to Lesions of the Central Nervous System. This

subject has been studied by .1. Ivlward Burns, of Baltimore, Avho sum-

1 British Medical .Journal. lUH), ii, 245.
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marizes the results of his investigations as follows: Patients afflicted

with disease of the central nervous system often suffer first with dis-

turbances of the bladder, which bring them to the lu-ologist complaining

of such symptoms as incontinence, difficulty and frequency of micturition,

pain and retention. These difficulties occur proportionately in the order

named. On account of the complicated and extensive innervation of

the bladder and location of the different reflex centers for the control

of urination, it will readily be seen how frequently this function may be

impaired as the result of lesions of the central nervous system; for

example, 61 per cent, of a certain group of tabetics had incontinence.

The secondary changes that take place in the wall of the bladder are

demonstrated by the cystoscope and the x-ray. For the a:-ray examina-

tion Burns distends the bladder with a 10 per cent, solution of thorium.

Cystograms show the trabeculation of the bladder, dilatation of the

ureter and the funnel-shaped dilatation of the posterior urethra. A
similar dilatation of the posterior urethra was plainly seen in cystograms

of dogs' bladders taken after their posterior sacral roots had been

severed. Animals thus treated developed incontinence a few days after

the operation, although urination could still be performed.

Cystoscopic examination showed that the bladder may be either

dilated or contracted. The trabeculation also so frequently seen in

the absence of any obstruction to the outflow of urine, is almost pathog-

nomonic of disease of the central nervous system. The trigone as a

rule is atr()])hic and the ureteral orifices frequently fail to contract as

the drops of urine are expelled. They may be somewhat dilated. The
internal urinary meatus may be much <lilated and may show consider-

able impairment of tonicity, as the result of which the cystoscope can

usually be easily drawn into the posterior urethra, so that the intra-

urethral ])ortion of the lateral lobes of the prostate and the verumontanum

may be readily seen. This condition shows dilatation or lack of tonicity

of the internal sphincter. A similar state of the bladder walls is sho^^^l

by the weak outflow of residual urine or irrigating fluid. Burns believes

that incontinence of patients afl'ected Avith disease of the central nervous

system is due in many cases at least to dilatation of the internal sphincter,

thus difi'ering from the type of incontinence due to distention of the

bladder, the so-called incontinence of retention or overflow incontinence.

As might be expected, many patients presenting the s\Tnptoms first

mentioned in tliis article are aflected with syphilis. If the blood Wasser-

mann is positive upon admission, a <lose of saharsan, Aarynig from

3 to 6 dgm., is given each week until 4 or 5 have been taken. As a rule,

mercury is given between the injections. If the spinal fluid shows a

positive reaction, a cell count above normal, a positive globulin test,

and if the gold chloride test shows either a paretic or luetic curve, mer-

curialized serum is given intraspinally once a week for four or fi\'e weeks.

This treatment relieves the lightning pains and incontinence, improves

the gait, lessens the ataxia and brings about amelioration of the general

health. With regard to the incontinence, the author has found that in

many instances it has been permanently relieved. Urethral dilatation,

practised once or twice a week, has been found markedly beneficial to
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tlies(! liicoiitiiitMit. patients. 'V\\v Kollniau posterior dilator is considered

the iustninient ot" clioice tor tliis ])iirpose. If the (juantity of resi<hial

urine is large and the phenolsulphonephthalehi ehmination very low, he

advises that the patient be put to bed and eontiiuious catheter drainage

be instituted. This, of course, is in keeping with the well-recognized mau-
agenient of such cases. Particularly interesting are the statements con-

cerning the benefit deri\'ed from intraspuial injection of the mercurialized

serum but, unfortunately, it is not stated what reactions occurred after

its use. The metho<l, introduced by Byrnes some tliree or four years

ago, has not been extensi\'ely used. It is known, howc\('r, that severe

reactions have sometimes followed its employment. The mercury
content of each dose of the serum is from .5^^ to yV of a grain of the

bichloride. It is prepared by adding the mercurial salt dissolved in 1 c.c.

of freshly distilled water to 12 c.c. of the patient's blood senun and th,en

increasing the volume of the mixture to 30 c.c. by the addition of normal

saline solution. It is then heated at 56° C. for half an hour, when it is

ready for use. After this treatment has been completed, several months
are allowed to pass and then another Wassennaiui of the blood and spinal

fluid are taken. If positive, the treatment is repeated again.

Cystography. Herman L. Kretschmer^ contributes a paper to this

subject. As the result of his studies, he states that he has succeeded in

demonstrating a sharp line of demarcation between the urethra and
the neck of the bladder, tliereby corroborating the view of von Zeissl,

who has maintained that the posterior urethra does not take part in the

fonnation of the vesical neck. In children variations in the shape of the

bladder were shown, some being p>Tiform and others oval. Sex, however,

did not seem to exert any influence in this respect. Displacements, such

as might be due to infection of the sXirrounding tissues, were readily

recognized. Incomplete distention was also demonstrated in the

presence of pathological conditions in adjacent tissue, in lesions of the

bladder wall itself, and when the technic of filling the bladder was faulty.

When such defects are detected, naturally the method must be supple-

mented by cystoscopy; in fact it would seem that cystography should

nearly always be a supplement to cystoscopic examination. The
author has found that defects of filhng occur particularly in the female,

in whom the related vesical structures are so frequently diseased. Of
especial ^alue is cystography in detecting diverticula of the bladder,

and the author likewise considers it helpful in demonstrating poor action

of the muscularis in cases of papillomatous growths where the muscular

layer has become involved in the neoplastic process. In carcinoma,

cystography showed a defect of distention, a variation in the density of

the shadow, and a diminished bladder capacity.

Enlargement of the jirostate causes elevation of the bladder shadow
or broadening of the vesical base. Variations from these typical pictures,

hoAvever, occur, so that failure to obtain them does not exclude benign

hx-pertrophy of the gland. It seems to me that with our present methods
of detecting enlargement of the prostate, cystography will never occupy
any more than a subsidiary space.

1 Surgery, Gynecology and Obstetrics, December, 1916.
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In 3 out of 10 cases in normal chihlren, the fluid eiuployed for filling

the bladder flowed into one ureter, and in a<lults this phenomenon
was observed in 1 api)arently healthy ])lad<ler and in 4 in which there

were evidences of disease. In certain cases, dilatation of the ureters

was demonstrated.

Bacillus Bulgaricus in the Treatment of Infection of the Bladder. R. F.

O'Neil,' of Boston, reports favorably ujwn this method of treating coccus

infections of the bladder. The method was described in this review in

1914. When he first used the treatment O'Xeil employed the tablet

preparations of the Bacillus bulgaricus, but later found fresh liquid

cultures preferable. Treatment was given daily and sodium phosphate

was administered internally throughout its course. Particularly effi-

cacious was the treatment in causing disintegration of incrustations

upon the bladder walls. The author finds it very valuable also in pre-

venting the formation of incrustations in urinary wounds.

Obstructions at the Vesical Orifice. Obstructions at the vesical orifice

due to conditions other than adenomatous enlargement of the prostate

gland have been carefully studied by Oswald S. Lowsley/ of New York,

whose previous anatomical studies in this region of the body constitute

one of the most thorough works that have been done in late years. The
small group of subcervical tubules are the structures which so fre-

quently enlarge to such an extent that they interfere with the proper

expulsion of the urine from the bladder. In most cases a small single

tumor is formed in the midline, usually breaking through the internal

meatus into the ca\'ity of the bladder. ]\Iedium-sized tumors may like-

wise be formed from these tubules and it is not imcommon to find them

associated with extensi\e adenomatous enlargement of the prostate

itself, so that the former may be mistaken for an enlargement of the

middle lobe of the gland. Lowsley states that in such cases a careful

examination of the gland, provided it be removed intact, will show

a groove where the vesical sphincter has compressed the enlarged

subcervical group of tubules, thus forming a line of demarcation between

the prostate and the subcervical tissues. In addition to the single

tumors, a number of masses have been observed which are partially

divided by an unusual development of the bmidles of muscle fiber and

connecti^e tissue which pass from the ureters to the musculature of the

posterior urethra. The most common arrangement is a division into

three distinct parts, and in fact it may be so complete that pedunculated

masses are formed. The latter may securely close the vesical orifice and

be projected into the internal meatus when urination is attempted.

Another type of tumor formed from these subcer\'ical tubules is the

horseshoe shape, which is usually of good size and is situated at the

lower segment of the internal meatus. As a rule, it gives rise to partial

obstruction, although the author has observed cases in which complete

retention was caused by it. INIicturition is usually painful. A case is

mentioned in which the prostate had been removed tltrough the perineal

route without aft'ording complete relief, there still being a partial reten-

1 Annals of Surgery, May, 1917.
- Journal of the American Medical Association, February 10. 1917.
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tloii hikI 12 ounces of rcsiilual iiriiio. I pun cystoscoiMc (•xaiiiiiiatioii, a
liorseslioe-sluii>e<l euhirgeiueiit was observed at the Musical neck. It

was removed by Young's punch and the patient experienced complete
relief from pain, was able to i)rojort a free stream, and had less than
1 ounce of residual urine.

The subtrifioual p-ouj) of tubules may likewise beccnne eidarj^ed and
give rise to obstructix'e sNinptoms, and Lowsley reports 17 such cases

out of a total of 68 cases. This condition he states almost never afi'ects

men under forty. As the trigonum becomes elevated, there is a well-

defined <lepressiou or ])oucli behind it. The most frequent trigonal

lesion is ulceration, but tumors may likewise occur, of which the author
describes three kinds; namely, the low niound-shaped mass which may,
or may not, cause obstruction, the pedunculated tumor which may act
as a ball valve and cause comi)lete retention, and the villous pai)illoma.

Other conditions mentioned by Lowsley are fibrous stricture at the
vesical neck, Avhich is a sequel of chronic inflanunation or surgical

traumatism, and cysts, which usually occur just within the vesical

sphhicter and which the author believes are due to degeneration of the
subcervical tubules. These cysts have been fully described in a previous
issue of Progressive Medicine.

It would seem that there is a common s.>inptom complex associated with
these various pathological conditions. Thus patients invariably com-
plain of a feeling of discomfort, or even pain, in the suprapubic region,

experience more or less interference with micturition and have a certain

quantity of residual urine. The difficulty in micturition may vary from
a sensation of being unable to force all of the urine out of the bladder to
an attack of complete retention, so that in the worst cases the patient
may actually sufi'er as much as though he were affected with true hA^^er-

trophy of the prostate. If a sound is passed, it will be fomid that there
is some obstruction at the vesical neck and the sensation that the tip of

the instrument is rising over an enlargement in this region will be trans-

mitted to the examiner's fingers. If a finger of the left hand be passed
into the rectmii while the sound is in the urethra, palpation will reveal
the obstructive changes at the neck of the bladder. So far as an examina-
tion of the prostate through the rectum is concerned, the important
lesson to be learned from it is that there is no marked enlargement. The
gland may be indurated and nodular, and the examiner will usually be
able to detect band-like adhesions extending from its lateral surfaces

and between its base and the seminal vesicles. The cystoscopic picture,

of course, will make the nature of the condition plain. In addition to the
change in the configuration of the vesical orifice, hypertrophy of the
musculature of the bladder wall, resulting in trabeculation, is usually
seen. The author states that in order to get the best view, it will be
necessary to raise or lower the eye-piece of the cj^stoscope according as
the enlargement is situated on the trigonum or at the bladder neck.
Treatment consists in dilatation with sounds, massage and instillations,

a combination which seems to give relief in incipient cases. Where the
process is very advanced, however, and considerable residual uruie is

present, the author recommends the use of Young's punch as the method
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of choice. Chetwood's galvanocautery and the high-frequency current

lie also considers indicated in certain cases. In this connection it may
be interesting to note that cases have been recorded in which severe

hemorrhage followed the application of the high frequency, and infection

has also been known to take place. Naturally, the ciu-rent might best

be applied to pedunculated groA\'ths and cysts. Furthermore, in doing a

suprapubic prostatectomy, it would be quite possible to remove a mass of

subcervical glands if the enucleation were carried out by breaking through
the urethra and beginning the enucleation there. A similar point was
brought out by Keyes, Jr., who, in discussing Lowsley's paper, remarked
that if, during a suprapubic operation, a tightly grasping contracture

were felt at the vesical neck, the finger should be pushed through it and
the little intra-urethral sclerotic lobes removed.

DISEASES OF THE PROSTATE GLAND.

Prostatic Obstruction. One of the best papers on prostatic obstruction

which has come to my attention during the year is that of Henry G.
Bugbee,^ of New York, who, while recognizing the fact that complete

removal of the prostate gland is the ideal method, nevertheless attributes

considerable value to other methods of treatment for certain cases.

He apparently is of the opbiion that prostatectomies are performed

upon patients who would do equally as Avell if a less radical plan of

treatment were adopted. He makes a plea for more prolonged

study of individual cases, and expresses the belief that close observation

for a considerable period of time would lessen the frequency of mistaken

diagnoses. Local edema of the vesical neck, congestion of the prostate,

and nerA'e lesions are among the conditions which the author believes to

be often mistaken for true prostatic enlargement. He states that it has

been a revelation to him to observe how impro\ ement in both general

and local condition takes place after patients have been put upon a

restricted diet and made to adopt a hygienic regimen. Such measures,

supplemented by local palliative treatment, will unquestionably save

many patients from operation, or at least permit of operation being

deferred for a considerable period of time without exertmg the slightest

ill effect upon them. Of coiu-se, as Bugbee states, such methods can be

applied only to that class of patients who are sufficiently intelligent

and of ample means to carry out the instructions given them. I fully

agree with Bugbee that private patients, unless suft'erhig from acute

retention, are best studied in their own environment, and I have never

put such patients into the hospital for more than a few days.

The author discusses the treatment of various forms of prostatic

obstruction and seems to consider the so-called small fibrous prostate

the most unsatisfactory form to deal with. He enumerates the various

procedures, such as the use of the Yomig punch, the cautery applied

through the cystoscope, and the high-frequency spark applied in the same
manner, and very appropriately remarks that the multiplicity of methods

1 American Journal of Surgery, 1917.
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indicates their iiiefHeieiu\-. With refereiice to the hij,fh-t're(nieMcy spark,

with which the author lias had considerable ex]jerience, he has concluded
that it must be used too often and too extensively to be satisfactory in

the majority of cases. He has found that the local reaction caused by
its frc(iucnt application ])roduccs a great deal of irritation and also is

apt to lead to infection.

For the relief of median bar obstruction, however, he states that the
burning of a furrow through the elevation of the vesical outlet has proved
very satisfactory, and for this purpose he considers the high-frequency

spark su])erior to any other agent. The operation can Ix; repeated at

intervals if occasioii for it arises. Some of the author's j)atients treated

in this way nearly fi\e years ago have remained perfectly well, and in no
instance has one of them had to have a prostatectomy done. Great
relief has also been obtained in inoperable cases of general adenoma, and,

of those in this class so treated during the last five years, only one has
needed a prostatectomy. In two others, treatment had to be discontinued
because of the impossibility of instrumentation owing to the size of the

prostate. The condition of some of the ])atients became so much
ameliorated that they refused to accept the risk of a radical operation.

Of course, the autiior admits that this method of treating general

adenoma is not the method of choice. In conclusion, he emphasizes the

point that the success of any of these palliati^•e operations depends upon
attention to details, faultless technic and painstaking after-treatment.

In a later communication presented at the last meeting of the American
Urological Association at Chicago, Bugbee' described in detail the treat-

ment of median bar obstruction by the high-frequency current. He
emphasizes the necessity of making a correct diagnosis and not applying
the treatment to cases of lateral lobe enlargement, constriction of the

entire vesical neck, acute prostatitis, and ner^e lesions. A preliminary

preparatory treatment is advised, the length of which varies with the

conditions present in the individual case. It consists of attention to the

bowels, regulation of the diet, the administration of diuretics and urinary

antiseptics, hot saline enemata, occasional catheterization, and instilla-

tions if there is much inflammation. Unless there are several ounces of

residual urme or considerable inflammation present, he thinks the less local

treatment given the better it will be for the patient. When the patient

has been put in the best possible condition, the first application of the

high-frequency current is made. If local congestion has been reduced,

there is seldom acute sensation at the vesical neck, so that local anesthesia

can often be dispensed with. If, however, it is necessary, novocaine in

a 2 or 4 per cent, solution, with adrenalin 1 to 16,000, is considere<^l

the best. Several ounces of this solution should also be placed in the

bladder and allowed to remain thirty minutes. A suppository of opium

.

and belladonna may also be inserted into the rectum one-half hour
before treatment. Bugbee states that the only cystoscope he has found
satisfactory for this work is an 18 F. indirect close-vision instrument.

Through such an instrument, manipulation of the fulgurating wire is not

1 Urologic and Cutaneous Review, July, 1917.



170 GENITO-URINARY DISEASES

difficult, although a deflector is iiecessar>' to hold it firmly against the

obstructing bar when the current is turned on. The smallest insulated

steel wire is used and its ends should be carefully adjusted before starting

to cut, being brought into contact with the internal edge of the bar. The

author prefers a light spark with long application rather than a heavy

spark used for a shorter time. The total application may last about three

minutes. As a rule, the bar is completely cut through before withdrawing

the wire, this constituting the only application made at the first treat-

ment. After-treatment consists in keeping the patient quiet for several

days, opening the bowels, and rendering the urine bland by the adminis-

tration of urinary antiseptics. I Totropin has been found to cause irrita-

tion in some of these cases and for that reason its use is not advised.

There may be enough congestion to require catheterization once or

twice. It is said that after four or five days there will be greater freedom

of mictm-ition and that flakes of cast-off tissue will be voided with the

urine; later a distinct slough may be passed. A second application

should not be made until the urine has become clear and is voided

without irritation. At the second treatment, cuts are made at the

sides of the first cut, thus broadening the furrow. It has been found

tliat two applications will often suffice to bring about relief. After several

months have elapsed the patient should be examined again, and, if further

applications are necessary, they should be given. Each case is treated

according to individual requirements.

So far as he has been able to determine, the median bar consisted

of edematous mucous membrane; of a connective-tissue layer beneath or

involving the mucous membrane; of inflamed submucous glandular

tissue; of h\T)ertrophic glandular tissue; or of hypertrophy of the

sphincter. In some cases, too, there was evidence of beginning h^i^er-

trophy of the median lobe of the prostate without any enlargement of the

lateral lobes and still another class was due to nerve lesions, the bar being

caused rather by a dropping away of the bladder and by the formation

of new tissue.

Many of the first class of patients gave a history of gonorrhea with

invoh-ement of the prostate and seminal vesicles and traced their

s}inptoms to the time of their infection. Bugbee expresses the

opinion that, in such cases, the new tissue is inflammatory in origin,

perhaps being an extension of chronic peri-urethritis, prostatitis and vesic-

ulitis. Such a process might result in proliferation of the mucous mem-

brane at the apex of the trigonum or in the formation of connective

tissue in the parts beneath the mucosa . In some of these cases he believes

that fibrous infiltration has resulted from traumatism due to instrumen-

tation. I have also seen cases of this type in which I attributed the

obstructive lesion to the same cause. He likewise expresses the opinion

that continuous irritation set up by small quantities of residual urine

which had become infected may produce a similar result. Among the

first 25 cases of median bar obstruction which the author reported there

were 13 of this inflammatory tj'pe.

The author again gives expression to the opinion that it is only in

median bar cases that the high-frequency spark will prove curative.



DISEASES or THE PROSTATE CILAND 171

iMirtlicr I'NiH'rii'iur luis ulso led the uutlior to in-ciVr tlic i>uii(li opcnitioii

ill the trcatiiuMit of ohstnictioii <liie to fibrous riu;; forniatiou at tlie neck
of the bladder, lie removes from four to six pieces of tissue at difi'erent

points, laterally and anteriorly as well as })ost('riorly, aii<l states that his

results liave been very satisfactory. The si)ark treatment is not advised

for dispensary patients because of tiie usual lack of cooperation on their

part and also because it is not possible to give them the preliminary

treatment required and to keep them under observation afterward.

Alexander Randall' has also studied the gross ])athological character-

istics of median bar formation in 54 subjects in whom it was fcnind at

autopsy out of a total of 800 subjects examined. Of these 54 cases, there

were 18 M'hich he classified as large bars, by which was meant that the

condition found was such that it must have caused urinary obstruction

and retention during life, and that the size of the bar and the damage
to the urhiary tract abo^•e it stood out as a marked abnormality on
examination of the specimen. In the remaining 36 cases, bar formation

of lesser degree was found. In this class neither the size of the bar itself

nor any other changes in the urinary tract indicated that interference

with the passage of the urine had taken i)lace. As to the structure of the

bars, the author divides them into two principal groups, fibrous and
glandular. The former consisted of a connective-tissue fibrosis, which
formed a well-defined bar across the posterior vesical orifice. Micro-
scopic examination of this tissue showed it to be of an inflammatory

nature and there was also chronic inflammation of the ])rostate gland

itself whfch presented areas of connective-tissue formation. This type of

bar the author subdivided into two varieties according as the sclerosis

caused shortening of the urethral or trigonal surface. In the former, the

verumontanum was brought nearly to the vesical lip; in fact, in some
subjects it lay directly under the bar. In the other variety the trigonal

surface was shortened and presented a transverse crease, the ureteral

orifices being brought nearer to the neck of the bladder. The glandular

type of bar was found to be due to glandular hypertrophy, which
developed either in the posterior prostatic commissure under the

sphincter muscle within the prostatic capsule, or was confined to

the subcer\acal glands of Albarran situated beneath the mucous mem-
brane of the vesical outlet. This rarely formed a distinct bar, rather

assuming a nodular form with <lcep clefts on either side.

Preparatory and Postoperative Treatment. The methods of prepara-

tion used at the Brady Urological Institute have been fully described

by Young and Frontz."^ Before the functional renal tests were placed

upon a trustworthy basis, it was customary to base the decision to

operate, or not to operate, upon a careful physical examination of the

patient, the amount of residual urine found, and the evident signs of

good or bad renal function.

Since 1910, however, the phenolsulphonephthalein test has been

applied to these cases with most satisfactory results, and the authors

are convinced that it furnishes an accurate index of kidney function.

^ Transactions of the American Urological Association, 1916.
* Journal of the American Medical Association, February 17, 1917.
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From time to time other tests haAe been added as a matter of routine,

so that at present those for determining the blood urea and the reten-

tion of acid salts in the blood are invariably employed. With refer-

ence to the latter, it is stated that a fair index of acidosis is furnished

by the amount of sodium bicarbonate required to render the urine

alkaline. In a normal subject, 10 grams will bring about this reaction

within a few hours.

The circulatory apparatus is studied by an internist, who is attached

to the Institute and who manages the medical treatment of all patients.

There is nothing new in the methods employed in treating patients

with cardiac lesions; rest in bed, digitalis and free catharsis are the

sheet anchors. Limitation of the intake of fluids is advised if there is

edema.

The presence of a large quantity of residual m'ine, even though the

renal function is good and there is no vesical infection, is considered

a contra-indication to immediate operation, so that preliminary treat-

ment is always giN'en patients thus affected. Catheterization is insti-

tuted and, after the relaxed bladder regains some of its tone and good

drainage has been secm-ed, the operation is undertaken. The mere

presence of bacteria in the urine without localizing signs of infection

is not alarming, but the occurrence of an acute inflammatory process

requires prompt attention. Should uretliral infection or epididymitis

occur during the use of the retention catheter, the latter must be

removed immediately and the bladder emptied by interval catheter-

ization, followed by irrigations. Instillations of a 5 per cent, solution

of argyrol are also reconnnended

.

In a series of 94 cases in wliich prostatectomy was performed, only

one death is reported, the fatal case being that of a man, aged ninety-

three years, who died of cerebral hemorrhage on the thirteenth day

after operation. These operations were done diu-ing the year 1915.

Every patient who came to the hospital with pronounced obstruction

from prostatic enlargement was operated upon, so there was no selec-

tion of cases. In 53 cases considerable preparatory treatment was

employed, the longest being for a period of sixty days. Finally, the

authors set forth the proposed advantages of the perineal operation,

which are summarised as follows

:

The wound is extra\-esical, the drahiage dependent, and the absorp-

tion of septic materials less. Abdominal distention and other comph-

cations are much less frequent than after the suprapubic operation.

]\Ioreo\'er, the ease with which hemorrhage can be controlled, either

by ligation of bleeding \-essels or packing, furnishes an additional good

reason for operating through the perineum. The authors state that

they believe the choice of operation has always as much to do with the

ultimate result, particularly the mortality, as does the preliminary

treatment, and for this reason they call attention to the value of the

perineal operation as performed at the Brady Institute.

Pilcher,^ who still does the operation in two stages, employs local

anesthesia in the preliminary suprapubic cystotomy, using a fifth of

1 Surgery, Gynecology and Obstetrics, February, 1917.
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1 per cent, novacaine solution for infiltration of the skin an<l <leeiK'r

tissues, and also infiltrates the bladder wall. In addition to these

measures, for the purpose of securing more lasting anesthesia, he injects

a quarter of 1 per cent, solution of quinin and urea hydrochloride into

the muscles, the ])erivesicular tissues and the fascia su])erjacent to tlie

peritoneum. These methods suffice to render openin<:; of the l)Iad<lcr

painless, no anesthetic solution being injected into the blad<lcr itself.

The latter is filled with sterile water, however, just before it is opened,

provided that a catheter can be easily passed through tlu; urethra.

Pilcher is very careful in the tcchnic of this ])rcnniii)ary operation,

laying great stress U])on the importance of a clean division of the

tissues, protection of the ])eritoneum, wide exposure of the anterior

surface of the bladder and fixation of its walls before it is opened.

The anterior wall of the bladder is freed by j)assing the index finger,

covered with gauze, directly under the symphysis ])ubis and cleaning

the tissues from either side and above and also carrying up the reflected

fold of peritoneum. The drainage tube is inserted into the uppermost
angle of the wound and securely fastened in with sutures, the different

layers of tissue being closed layer by layer. Self-retaining tubes, similar

to Pezzer catheters, are em})l<)ycd. Yery rarely has the author been

obliged to supplement this method of infiltration anesthesia with a

general anesthetic, and his patients have neither experienced pain

during the operation nor sufl'ered from shock afterward. They are

allowed to get out of bed at the en<l of twenty-four hours. It is inter-

esting to note that for enucleation of the prostate, Pilcher employs
ether given by the drop method. In discussing the question of anes-

thesia in prostatectomy I have often made the statement that in my
()l)inion there are \ery few patients who cannot take ether after proper

pre])aratory treatment, provided, of course, that it is given by an
experienced anesthetizer. Crenshaw,^ in a recent paper, states that

ether is used at the Mayo Clinic. Pilcher states that he ne^•er uses

spinal analgesia in these cases and nnikes no mention of gas and oxygen,

which seem to be much in fa\'or with certain surgeons.

There are many interesting points in connection with the enuclea-

tion of the prostate and postoperative management of the cases as

conducted by Pilcher. Thus, for example, when the condition of the

])atient is such as to make the performance of the enulceation ]X)ssible

within one or two weeks after the preliminary operation, he finds it

unnecessary to use any instrument to enlarge the opening already

])resent in the bladder. Where the interval between the two opera-

tions is longer, however, he resorts to three radiating incisions, one on
each side of the original opening aiul the thin! extending downward
from it. They are carric<l only as decj) as the anterior sheath of the

rectus muscle, and have been found to give easy approach to the interior

of the bladder. As a rule, the author employs the intra-urethral method
of enucleation; but for the removal of those enormously enlarged pros-

tates which seem to be affected throughout their substance, with the

1 Journal of the Amciicaii Medical .fVssociatiou, February 24, 1917.
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exception of the median lobe, he has found enucleation to be more

easily accomplished by passing the finger between the sphincter of the

bladder and the tumor, and carrying it completely around the latter.

For the control of hemorrhage, he uses a hemostatic bag, as devised by

Hagner, of Washington. A modification of Hagner's bag permits drain-

age through the urethra, there being a catheter-like tube attached to

its distal end. Gauze packing has not been altogether satisfactory in

the author's hands.

Since June, 1914, James A, Gardner^ has done the two-stage opera-

tion, having been converted to it by Pilcher after he had reflected upon

the loss of some patients w^ho seemed to be fair surgical risks. During

the last three years he has operated upon 81 patients by the two-stage

method without any mortality. The average age of the patients was

slightly above sixty-five years, the oldest being eighty-five and the

youngest fifty-four years old. Many of them were suffering from the

effects of urinary back pressure, were poorly nourished and exhausted

from loss of sleep and the disturbance due to frequent urination. For

the most part they had already entered upon catheter life and had

infected bladders. Nine of them had stone in the bladder. Gardner's

technic is practically the same as Pilcher's. He uses local anesthesia

for the preliminary cystostomy an<l general anesthesia for enucleation

of the prostate. After enucleation, the large ^Marion tube is used. If

the urine clears up by the third day, the tube is removed and a large

Pezzer catheter is substituted for it. If packing is used for the control

of hemorrhage, its remo^'al is begun at the end of twenty-four hours.

That which is loose easily comes away, being taken out and cut off, and the

procedure repeated every few hoiu-s until the entire quantity has been

removed. In closing the wound, figure-of-eight sutin-es of silkworm gut

are used, the ends of those next to the drainage tube l^eing left long, so

that the wound can be drawn together after the large tube has been

taken out and a smaller one inserted in its place. The author comments

upon the comfort which the ])atients experience as the result of being

thus kept comparatively dry.

Another important contribution to the subject of postoyeratlm care

has been made by J. Bentley vSquier,- of New York. He does not

irrigate the bladder for at least twent>-four hours after the operation,

l)elieving that it is better not to disturb any clot which may form, and

for the same reason he does not resort to the use of any suction appa-

ratus. Small quantities of water are given by mouth as soon as post-

anesthetic nausea has subsided, and the author states that he has

found hot water to be nmch better borne than ice-water, or even cold

water. The bowels are opened by a dose of castor oil thirty-six hours

after the operation. If the oil is not effectual within six hours, a high

saline enema is given. As a rule, only one dose of | of a grain of mor-

phine is required to relieve pain. In common witli many others, Squier

has found that the critical period occurs between the twenty-fourth

and the seventy-second hours after the o])erati()n. If, during this

' American Journal of Surgery, May, 1917, xxxi, No. 5.

- Journal of the American Medical Association, February 24, 1917,
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period, there is persistent nausea or beginning' hlcr-oufjli, stomach
lavage and the administration of castor oil through the tube, followed

shortly after by high colonic irrigation, will often serve to tide the

patient over the danger. Squier has observed raj^id improvement after

the use of these measures. When these prodromal signs (jf uremia
come on, he believes that much valuable help may be ()l)tained by
having a chemical examination of the blood made, placing great

reliance upon the degree of retention of urea, uric acid and creatinin.

The test for the last-named substance was given in this reivew some
years ago. In health, it is found only in very small quantities, from
1 to 2 mg. i)er 100 c.c., but may go as high as 15 mg. when uremia is

innninent.

In cases which progress satisfactorily for twenty-four hours, bladder
irrigations of warm boric acid solution are employed, the number vary-
ing according to the condition of the patient. Where there is much
cystitis five or six are given during the course of the day. The cigarette

drain in the space of Retzius is taken out at the end of the second or

third day, but the intravesical drainage tube is not removed until the

fourth day, and sometimes not until the fifth or sixth, according to the

condition of the bladder. I'he three factors taken into consideration

are the degree of vesical inflammation, the amount of ooizing, together

with the formation of clots, and the degree in which granulations

are forming around the tube. Squier rightly considers it essential that

a well-defined fistulous tract shall have formed before the tube is taken
out, so that there may be no infiltration of urine into the contiguous

tissues. If the urine is alkaline, 10 grains of urotropin and 5 grains of

acid sodium phosphate or sodium benzoate are given four times a day.

No instruments are passed through the urethra until at least two
weeks after the operation, and frequently not for three weeks, and the

author warns against the early use of urethral instruments, which he
points out are almost without exception harmful. He remarks that

the early passage of steel instruments has resulted in the dislodg'ment

of clots from the perixesicular plexus, which may very quickly cause

death once they get into the general circulation. Furthermore, he

attributes epididymitis to mechanical injury inflicted by the passage of

instruments. Unfortunately, there is good reason for sounding a
note of warning with reference to this matter, for some whose ])osi-

tion would naturally lead one to assume that their judgment would
be better still resort to such meddlesome instrumental interference.

Squier allows his patients to sit up in bed in six or seven days, but does

not allow them to get up and about until ten or twelve days have
passed. He says, "Keep the patient interested and alive mentally,

make his surroundings pleasant, but by no means start him doing stunts

that might not even be appropriate for a person thirty to forty years
younger."

Squier's experience with the lactic acid bacilli in cases in which phos-
phates are deposited around the margins of the wound has been very
satisfactory. In patients in whom the bladder had been o\erdistended

and impaired as to its muscular function, he advises that the supra-
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pubic fistula be allowed to remain open for a considerable time, believ-

ing that prolonged drainage thus secured will do more to restore lost

tone than any other therapeutic measure.

Special importance is laid by the author upon securing nurses who
have been specially trained in the management of these cases. He states

that in his early experience he had great trouble in getting w^omen of a

high type to care for his prostatic patients, as they seemed to think

it beneath their dignity to nurse a genito-urinary case. He finally

succeeded, however, in getting a number of very competent nurses to

take up this line of work and, fortunately, the original corps has been

added to year by year, so that now he has a very goodly number avail-

able for cases of this kind. In this respect a contribution from the

Mayo Clinic recently published by John L. Crenshaw^ is of interest.

It seems that the experience with women nurses in this large Clinic

has not been at all satisfactory. The women had little previous train-

ing, disliked the work, and seemed bored by the complaining and often

fractious old men; in fact, according to Crenshaw's statements, they

did not consider anything short of a hemorrhage or an embolus a com-

plication worth reporting to the surgeon on duty. For this reason male

nurses were introduced into the Clinic for the special care of prostate

and bladder cases. Apparently the change has been a good one, for

it is stated that at the present time it is rare for a wound to have any
odor and that the patients may occupy any room in the hospital instead

of being herded together in a certain quarter. Certainly the question

of nursing is an important one, for anything that can be done to make
these old prostatics clean and comfortable should not be left undone.

I well remember liearing nurses refer to the ciuarters of such patients

as "ammonia factories," and at times have not hesitated to say to them
that the degree of ammoniacal odor was in direct ratio to the incom-

petence of the nurse—the stronger the one the greater the other.

Crenshaw likewise explains the postoperative treatment in \'ogue at

the Mayo Clinic. There, too, water is given by the mouth as soon as

the patient recovers from the anesthetic and, as a rule, only a single

dose of morphine is administered. Irrigation of the bladder is resorted

to at first only sufficiently often to keep the tube draining, and a two-

ounce syringe is used so as to do away with any chance of overdistend-

ing the bladder and thereby defeating the very object for which the

irrigation is given. In conformity w^ith their usual custom of getting

patients out of bed rather earlier than many surgeons, the Mayos like-

wisie get their prostatic patients up on the third day, and, as Crenshaw

states, "earlier if indicated." Of course complications necessitate a

longer stay in bed. The bowels are opened by Epsom salts on the third

morning. The tubes are left undisturbed until the fifth or sixth day,

which seems to be about the right time for removing them according

^
to the experience of many surgeons.

Pyelonephritis has been the most common serious complication in

the Clinic. Its prevention consists in keeping the prostatic bed, the

' Journal of the American Medical Association, February 24, 1917.
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bladder and the external \vonn<l .scrui)ul(>nsly clean, in j,nvinK an abun-

dance of li(iuids, and adininisterint; nrotrojjin and acid sodium phos-

phate from the third day after the operation, l-'ifteen i;rains of each

of these drugs are uiven e\er\ four hours.

Secondary heuiorrhajje occurred most freciucntly from the fourth to

the seventh day. usually in ])atients who were otherwise doiu-f ver\-

well. It is treated by removing,' all tubes, giviug a hyixxlermic injection

of morphine to ([uiet the patient, applying? an ice-bag and making

pressure upon the perineum. Crenshaw states that in the last six years

there has been but one serious secondary hemorrhage following prosta-

tectomy. This case did not respond to the usual methods of treatment

and the patient became ])ulseless and unconscious. Tran.sfusion of

blood, however, revived him and he made an une\entful recovery.

At the last meeting of the American Surgical .\ssociation, John B.

Deaver,' of Philadelphia, discussed the subject of prostatectomy with

reference to preparatory treatment, o])erath'e teehnie and po.stojteratirf care.

In cases in which the obstructive symptoms have been present only a

short time and in which the general condition of the patient is good, he

operates as soon as the routine functional tests have been made and the

effects of cystoscopic examination have subsided. In cases further

advanced, in which the most prominent symptoms are increas<'d fre-

quency of micturition, pain and hematuria, he employs preliminary

interval catheterization until the functional capacity of the kidneys is

imj^roved. and then proceeds to enucleate the gland, rontinuous cath-

eterization has been superseded by sui)rai)ubic drainage, except in cer-

tain cases in which even this simple (){)eration is contra-indicated and

also in cases in which it is thought better to bring about a slow reduc-

tion of ba(;k pressure. The tw^o-stage operation is employed if cath-

eterization fails to bring about amelioration of the kidney function and

improvement of the general condition. The preliminary drainage of

the bladder is usually kept uj) for two weeks. Ether is considered the

best anesthetic. Spinal analgesia is considered very dangerous.

Squier's method of begimiing the enucleation through the roof of the

prostatic urethra is employed when the most i)r()min{Mit nodules pro-

ject into the lumen of the canal, but when the projection is principally

into the bladder, Freyer's method of beginning enucleation from the

vesical aspect of the mass is considered i)referable. In many cases

Deaver makes a circular incision through the nuicons membrane and

the overlying prostatic sheath around the vesical orifice of the urethra

and carries enucleation through this incision. lie believes that irregu-

larity of the mucous membrane, which may give rise to obstruction

later, can be prevented by enucleation through such an incision. I

first saw this method employed by Theodore Kocher. in 190!). and

have used it a number of times with good results.

For the control of hemorrhage, Deaver places a pur.se-string or over-

running suture of catgut in the mucous membrane forming the margin

of the cavity and then i)acks with a single strip of gatize. bringing the

' Transactions of the .\merican Surgical A.ssociation, 1917.
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distal end out through the incision in the bladder wall beside the drainage

tube, then draws the suture taut and ties it around the tube and

gauze pack.

In discussing suprapubic and perineal operations, the opinion is

expressed that in the hands of the expert, one operation is as safe as

the other, but that, for the less experienced operator, the suprapubic

route is the safer of the two.

The methods followed by Pauchet have been described by B. Sher-

wood Dunn.^ This surgeon likewise attributes the better results that

he has obtained of late years to the improvement in preparatory treat-

ment. For the estimation of kidney function he employs the methyl-

ene-blue test and Ambard's constant. He also uses the two-stage

operation in certain cases which for any reason impress him as being

poor surgical risks. Certain technical points are considered important,

such as the avoidance of extensively separating the bladder wall from

the fat in the space of Hetzius, which the author believes predisposes

to cellulitis; the division of the vas deferens for the purpose of prevent>-

ing epididymitis in cases of feeble old men with badly infected blad-

ders, and the prompt packing of the prostatic cavity with a single

long piece of gauze in any case which shows a tendency to bleed.

Pauchet has performed 400 suprapubic prostatectomies. In the first

100 the mortality was 10 per cent.; in the second, 8.1 per cent.; in the

third, 6.5 per cent.; and in the fourth, 4 per cent.

PocAL Anesthesia. In previous reviews, prostatectomy under local

anesthesia has been discussed. Among the number of contributions to

be reviewed was that of Pegueu, which was published some three or

four years ago. In a more recent paper,- this author gives further data

concerning his experience with the method. He reports 150 operations,

describes his technic and states his results which he considers to

be excellent. Naturally, his technic has undergone some modification

as he has become more experienced with the method. As practised

at present, it is substantially as follows: A hypodermic injection of

morphine is given to the patient before the operation, and from 40 to

50 c.c. of a 0.5 per cent, solution of novocain, to which adrenalin is

added in the proportion of 2| drops to each 50 c.c, is injected into the

bladder. No attempt is made to anesthetize the bladder wall itself

after the skin and space of Retzius have been infiltrated by the above-

mentioned solution. After the bladder has been opened, two fingers

of the left hand are passed within to serve as guides for the long, curved

needles with which a series of infiltrations are made around the enlarged

prostate. The first of these injections is sometimes painful, but the

last is hardly felt. In this manner the circumference of the enlarged

prostate, the space between the rectum and the prostate behind, and also

the anterior segment of the internal meatus are anesthetized. The
operation is begun as soon as the infiltration of these tissues is completed,

and a special point that the author makes is that it is not necessary

to wait several minutes before beginning the enucleation. The quan-

1 American Medicine, February, 1917.

«. Jour, d'Urologie, March, 1917, vi, No. 6.
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tity of fluid employed averages 250 to 300 c.c, including that injected

into the bladder.

The author states that he has never seen any bad eft'ect, either iinnu-

diate or remote, from the use of novocain. In some of his earlier

cases, as stated in his previous report, sloughing took place in the bed
of the prostate, a sequel which the author concluded was caused by
too strong a solution of adrenalin, and it was for this reason that he

reduced the (juantity from 2.") to "> drops to each 100 c.c.

In the 150 operations the mortality rate was 5 per cent., which was
somewhat lower than the percentage obtained by the author in 450

cases previously done under general anesthesia. Without disregard-

ing the possibility that this reduction may have been due in part to

greater experience in tlie management of his cases, the author, never-

theless, believes that the better results can justly be attributed to the

method of local anesthesia. He states that in another series of cases,

the number of which, however, is not given, in which he was obliged

for one reason or another to use chloroform, the mortality was 10 per

cent. He is of the opinion that local anesthesia will save 5 or per

cent, of patients who would die if they were given a general anesthetic.

Among })atients who probably could not have taken a general anes-

thetic are mentioned a mnnber who were sufiering from aortic lesions,

several with chronic bronchitis, and one with emphysema.
In two classes of cases, however, the author considers local anesthesia

absolutely contra-indicated; namely, those in which there is excessive

hyperesthesia of the bladder, resulting either from a high degree of cys-

titis or from stone, and in cases of fibrous sclerotic prostate. In the

first class, sensibility of the bladder cannot be overcome by local anes-

thesia, not only the injections themselves being ver}' painful, but

every manipulation equally so. In the latter class, as there is no
determinable plane of cleavage between the prostate and periprostatic

tissues, it is practically impossible to secure an anesthetic zone, as one
does not kiiow where to make the injections. Where^•er there is an

adenoma to be enucleated from a bladder not abnomially sensitive,

then the method will give, according to the author's experience, a per-

fect result with regard to the performance of the operation and ])ost-

operative sequels. The author considers his method of inducing local

anesthesia the best thus far de\ised.

Eosinophilia. In this review four years ago reference was made to

some studies carried out by Legueu and ]\Iorel concerning eosinoj)hiUa

in hypertrophy ami carcinoma of the prostate, the authors maintaining

that in the former condition there was an increase in the eosinophiles

which averaged 5 per cent., whereas in the latter their percentage was
reduced to below nonnal to an a^erage of 0.04 of 1 per cent., there being

at the same time an increase in the polynuclear neutro])hiles. Further

studies,^ based upon more than 150 cases of prostatic disease, have led

the authors to conclude that an examination of the leukocytes will give

definite information as to the nature of the affection in 75 to 80 per

' Journal^d'Urologie, March, 1917, vi, No. 6.
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cent, of the cases, thus leaving about 25 per cent, in which nothing can be

learned from the blood picture, and they now have a blood examination

made as a matter of routine in all cases, believing that it will prove

especially helpful in those cases in which there is doubt as to the natm-e

of an apparent neoplasm. It is to be borne in mind that occurrence

of infection, an attack of fever, a hemorrhage or the institution of

drainage may modify from day to day the leukocytic picture, but

after the termination of any of these extraneous conditions the ])er-

centage of eosinophiles will be found to correspond to that first

observed. A table is appended to show the variations due to such

influences in a number of cases.

Prostatic Calculi. This subject is discussed by Walter M. Briclcner,^

of New York, wlio excludes those calculi which are foimd in the pros-

tatic urethra, and which may originate higher in the lu'ogenital tract,

and confines himself to a discussion of those fonned in the prostate

itself. As regards the latter, they are usually multiple and of small

size, although a single, fairly large stone may be formed. The corpora

amylacea may act as nuclei upon which carbonate and pliosjihate of

lime are deposited and thus cause true prostatic calculi. Owing to

the presence of concretions, inflammatory changes take place which

sometimes may progress to suppiu'ation. As to symptoms, there may
be dysuriii, frequency and pain. The lu'ine is turbid. Pain is a very

common though not a constant symptom. It may be of a continuous

aching character or, as more frequently happens, remittent. It may
be referred to the perineum, testicle, end of the penis or inguinal region.

Sometimes it is aggravated din-ing stool. If a calculus projects into the

urethra or bladder, then there will usually be a terminal hematuria.

In some cases it would seem that the subjecti^"e svinptoms are not

severe. Thus, in a case of the author's in which one of a large number
of prostatic stones projected into the urethra, the only s.Muptom was
pain in the glans when the bladder became distended. This pain was
relieved by urination which was not accomj)anied by any distress.

There was no hematuria and no discharge, and the urine contained

only a few pus cells. In other cases there has been considerable urethral

discharge. Examination through the rectum may reveal an enlarged

and nodular prostate, very tender to palpation. Crepitation may be

elicited and is pathognomonic of the condition. Stones projecting into

the urethra may be diagnosticated upon the passage of a metal sound,

but the sensation which they impart is one of surface contact only,

in contradistinction to the click which is given by a vesical stone. The
.r-ray is most Aaluable in making the diagnosis. The author states

that if the shadows are small, numerous and discrete, it is a fair pre-

sumption that they are produced by prostatic rather than by vesical

stone. Such small shadows, however, may be so fused together as to

look like a single large vesical stone. The author lays down the follow-

ing rule for difl'erentiating the two: If an .r-ray picture of the unemp-
tied bladder, taken with the patient in the level, supine or re\'ersed

' Urological and Cutaneous Review, February, 1017.
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Treii(lc'l('nl)ur«; ])()stur(', ^mvcs ;i sIkkIow or j^roii]) of shadows at the vesi-

cal neck, and anotlicr picture taken witii tlie i)atieiit in the Trendelen-
burg positiou, the .r-ray facing in the same relati\c direction, shows the
shadow in tlie same ])hice as before, tlie stone or stones are in the

I)rostate or the prostatic urethra or in a diverticnhnn l)ehin<l tlie pros-

tate. Furthermore, the author believes that assistance in dill'erentiat-

ing the shadow may be obtained by making an e\jM)sure on a flexible

film passed into the rectum in a thin, hard rubber or wooden cylindrical

speculum. Such a film lies closer to the stone than a plate un<ler the
buttocks and, therefore, should give a shari)er outline. Of course, a
cystosco])ic examination will reveal whether there is a stone in the
blad<ler and it is a means which should jiot be neglected. As to treat-

ment, a single stone or small group of stones may be removed by a
perineal prostatotomy. In cases in which they are more mnnerotis, a
partial ])rostatect()my may be required, preferably through the jjeri-

neum. If there is reason to believe that a stone projecting into the
urethra is the only one present, an effort should be made to remove it

through the operating cysto-urethroscope.

DISEASES OF THE PENIS AND URETHRA.

Venereal Granuloma. This is a form of \'enereal disease occurring in

tropical countries and was probably first described by MacLeod and
^laitland, who observed it in India, under the title " Seri)iginous Tlcer-

ation of the Groin or (iroin Ulceration." Although similar cases were
reported from time to time by different authors, several years elapsed
after the obser^'ations of these military surgeons before Conyers and
Daniels, in 1896, published a description of 9 typical cases which they
had studied in British (luiaiia. Their monograph contained a mmiber
of photographs, which ])ro^•ed helpful to others who subsequently
studied the disease. All of these cases occurred in negroes. Before the
work of Conyers and Daniels, the opinion was generally held that
venereal granuloma was of a syphilitic nature, and to these obserxers
is due the credit of first definitely separating it from syphilis. They,
however, expressed the erroneous opinion that it was an uifection which
closely approximated lupus erythematosus. Others were equally wrong
in that they belicN'ed it might be of a tuberculous or epitheliomatous
nature. Cases were reported from the East Indit's, the Fiji Islands,

the New Hebrides and the West Coast of Africa. As observations
c-ontinued to be made, it was found that whites, as well as blacks, and
members of the yellow race were susceptible.

This disease is distinctly venereal and is usually transmitted through
coitus, although cases are on record in which extragenital lesions have
developed; always, however, as the result of <lirect inoculation from the
specific lesion.

The etiology of venereal granuloma has been a stibject of keen dis-

cussion. es])ecially <luring the last fcAv years. In 1909, Cleland and
Ilickiii}M)thaTn found in the lesi<ms a spirochete, much shorter and
larger than the Si)irocheta i)allida, to which they gave the name of
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Spirocheta aboriginalis. Later, in 1911, McLean fouml the same
si)irochete in cases which he studied in Australia, and was of the opinion

tiiat it was probably the cause of the disease. In 1913, Sabella found

another type of spirochete resembling the Spirocheta pertenuis, although

he was very doubtful as to the etiological role it might play. He was
rather inclined to the opinion that the disease was a very late form of

frambesia. Another opinion was expressed at about the same time

by Genrich, who attributed it to the streptobacillus of Ducrey. His

observations were merely of a comparative nature, inasmuch as he

based his opinion upon the similarity between serpighious chancroid,

which he was studying at the time, and venereal granuloma as described

by Martini and Grindon. Others, notably Crocker, inclined to the

opinion that the disease was simply a staph,ylococcic infection which
assumes a peculiar virulence in the black race, although Crocker did

not doubt its tj^jical occurrence in whites who have cohabited with

infected blacks. In 1905, Donovan described an encapsulated bacillus

closely resembling the Bacillus pneumoniae of Friedlander and the

Bacillus rhinoscleromatis, and which also presented some resemblance

to other encapsulated bacilli. In 1912, a bacillus corresponding in every

way to the one first described by Donovan was isolated by Aragao and
Vianna, who gave it the name of cah/nunato haderium cjrauulomatis.

It would seem that this is the causative agent of the disease. In a very

recent monograph, PL C. de Souza Araujo^ describes in detail the method
of cultivation of this bacillus, its staining reactions, its morphology
and the results of animal inoculation which he obtained with it. The
microorganism is obtained preferably from the borders of the ulcers

with a small curette or scalpel, is fixed by heat or absolute alcohol and
stained with Giemsa's solution. Its presence in lesions thus demon-
strated is considered proof positive of their specific nature. Its cultural

characteristics are not apposite to a practical review of this kind.

In regard to animal experimentation, it will suffice to say that the

experiments were generally unsatisfactory.

De Souza Araujo also discusses the pathology, s;yTiiptomatology and
treatment of the disease. The initial lesion may occur as a papule,

vesicle, or nodule, which increases in size by extending along the sub-

cutaneous plane of tissue. The nodular type does not develop so rap-

idly as the papular or vesicular. Its extension is progressive, however,

in all these forms, and as the disease is auto-inoculable new lesions

are wont to develop by contiguity. In the course of time several

may thus coalesce, forming large papillomatous masses. With the

progressive extension of the lesions, healing may take place in the

older ones, so that scar-like masses are formed. The active lesions are

of a bright red color, bleed easily, and secrete a thin sanguineous fluid

of a very fetid odor. Natm-ally, the granular appearance is most pro-

nounced on the edges, where the disease is the most active. As might

be expected, the initial lesion usually occurs on the glans penis in the

male and on the vulva in the female. The neighboring regions, how-

' CJranuluinu Venereo, Trabalho do Instituto Oswaldo Cruz, Rio de .Janeiro, 1917.
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ever, are invaded as tlie iiiorMd i)r()cess extends, so that the groins,

perineum, buttocks and sui)rai)ul)i(' rejji;ions, and in some cases even the

thighs, become covered with granulomata. The (hiration of this dis-

ease is very long and cases of ten, twelve and even fourteen years'

duration are reported, patients who have been affected so long l>eing

rendered helj)less as the result of the large area of tissue involved and
the constitutional symptoms which eventually develop. The latter

consist of weakness and cachexia. Invasion of deep structures may
take place, so that important viscera and bkxxh'essels may be opened.

Thus, according to Hofi'man, a very frequent cause of death is a sup-

])urative peritonitis caused by secondary infection of the dee]) lymph
channels. It is interesting to note that the causative organism itself

does not invade the l^inphatic system unless there is an associated

syphilitic infection. De Souza Araujo groups his cases into three prin-

cipal classes; namely, ulcerating, hy])ertrophic and mixed, which he

subdivides into the serpiginous and the non-serpiginous. Each sub-

di\ision of the ulcerating form is further differentiated according as its

edges are elevated or non-elevated. In like manner the subdivisions

of the hypertrophic form are further differentiated, according as they

are of the fungous or ])apillomatous type. The mixed form resembles

the hypertrophic so far as the external surface of the body is concerned,

an<l the ulcerating form as concerns the natural ca^ities of the body
which are lined with mucous membrane, such as the vagina, mouth
and rectum. Xatiu-ally, this form a])plies to lesions affecting both the

surface of the body and its internal cavities in the same indi\'idual.

The author found it impossible to determine a period of incubation.

Some subjects said that the initial lesion had developed a week after

exposure; others, two weeks, and one, a month. Some attributed it to

the bites of mosquitoes or other insects, but the author remarks that

their statements could not be depended upon, for they all gave the

history of suspicious intercourse.

The diagnosis he considers very easy if the existence of the disease

be borne in mind (as, of com-se, it is by physicians who practice in the

comitries where it is common), the physical characteristics of the initial

lesion of granuloma being sufficient to ]x;rmit a prompt diagnosis being

made. Likewise, in the second stage clinical diagnosis should be very

easy in any of its ordinary forms, and even in the abnormal forms,

which are of very infrequent occurrence. The clinical diagnosis, how-
e\'er, should always be supplemented by a microscopic examination of

tissue removed from the edge of the granulomatous ulceration and,

according to the statements of de Souza Araujo, the presence of the

cal.Miimatobacterium will not leave a shadow of doubt as to the

nature of the disease. In all his cases it was found. He also advises

that Wassermann tests be made as a matter of routine, not only for the

purpose of verifying the diagnosis of granuloma, but also in order to

determine whether there be an associated syphilitic infection. With
our modern methods of treatment, he considers the prognosis always

good excei)t in xevx advanced cases. Of course, tissue that has been

destroyed cannot be replaced by normal tissue, but healing of the

lesions can be effected.
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Tartar emetic is considered a specific. This drug was first used for

the treatment of venereal granuloma by Aragao and Vianna, who
published the results obtained with it in 1913 and 1914. They first

administered from 60 to 120 c.c. of a 1 to 100 solution but, after noticing

that the drug seemed to be innocuous, they decided to give a smaller

quantity of a stronger solution, and eventually fixed the dose at from

5 to 10 c.c. of a 1 per cent, solution. Others have varied the dose both

as to actual quantity of the drug itself and the strength of its solution.

De Souzu Araujo and his associates ha\'e treated 25 patients by this

method and ha^'e obtained excellent results. Out of the number, how-

ever, there were 3 relapses and 2 deaths, the latter occurring in patients

who had had the disease a long time. Other authors, among whom may
be mentioned Low and Xewham,^ and Bonne,- have also reported

excellent results; the former report one case; the latter, three. Low and

Newham's case is especially interesting. It was that of a white man,

aged thirty-six, who had served eight years on the gold coast of Africa

with the usual lea\es of absence. There was nothing of importance in

his past history. Pearly in 1916, when in Africa, he had intercourse with

a black woman, a stranger of whom he knew nothing and whom he did

not see again. Two days afterward he noticed a small sore on the under

surface of the glans near the frenum. It was treated with mercurial

washes, which seemed to do little good, although 4| months later the

original sore was apparently healed. Six weeks later, however, after he

arrived in P^ngland, another lesion appeared on the site of the previous

one. The diagnosis of syphilis was made and an intensive salvarsan

and mercurial treatment was gi^en, but it had not the slightest eii'ect.

The ulceration became larger and two other sores develoi)ed^ one on the

glans just below the meatus and one on the skin of the penis a short

distance behind the glans. The authors were asked by Mr. Cantlie to

see this patient and at once recognized the nature of the trouble. The

patient was remo\ed to the Albert Docks Hospital for Tropical Dis-

eases and the tartar emetic treatment begun. On May 1, 1 grain

of the drug, dissolved in 2 fluidounces of normal saline solution, was

injected intravenously. Two injections a week were then carried out

until twenty-six in all had been given. The injections were always

well tolerated and, apart from a pronounced feeling of lassitude on the

day they were administered, no noticeable s\Tnptoms were produced.

There was no elevation of temperature at any time. In all, 53| grains

of tartar emetic were required to effect a complete cure. The quantity

administered at each injection ^'aried from 1 grain to 2| grains. After

43| grains had been given, the treatment was discontinued, but as a

small unhealed place remaining at that time looked as though it might

break out again, 4 more injections of 2^ grains were given. At this

time all lesions were completely healed, but two more injections were

given as a precautionary measure.

The 3 cases reported by Bonne were from South America. Two of

them were well advanced. The results obtained were very satisfactory,

' British Medical Journal, September 16, 191G.
- Journal of Tropical ^ledicine, May 15, 1917.
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particularly with the advanced ])aticiits, for whom the jiiithor states

there was no other liope lel't than to remain in the hcjspital as lon^ as

they H\ed. Both were actually cured in the course of a few months.
l)e Souza Araujo, in discussiuj^ the .r-rays, states tliat they are effica-

cious in very earl\' cases, that is, those which come under ohservation
shortly after tiie ap])earauce of the initial lesion.

Still another case in which antimony cllected a cure has been reported
by Jloflo and Farini.' It was a case of the i>ai)illomatous form of the
disease, of seven years' duration, in which the lesions extended from the

in^uhial region posteriorly to the anal region. In this case local appli-

cations of tartar emetic were em])l()yed as well as intra\enous injections.

Non-venereal Ulceration of the Genitalia. An interesting i)apcr on the

non-venereal ulcerations of the genital organs has been contributed by
Aronstam,^ of Detroit, who describes six kinds; namely, the herpetic

ulcer, the gonococcic erosion, erosion of the sebaceous follicles, the
traumatic abrasion, the diabetic ulcer, and the tuberculous ulcer.

Herpetic ulcers an<l erosions of the sebaceous follicles are not at all

uncommon and should not be difficult to diagnosticate. The former
consist of vesicles, which have a tendency to come out in groups and
which rupture and dry up, only to be followe<l by another out-crop in

contiguous parts, so that old and fresh lesions are frequently associated.

If sel)aceous follicles become infected and obstructed, small abscesses

are formed which eventually break, leaving crater-like excavations
which form ulcers. If the margins are cauterized they an; a])t to become
indurated, and thus may be mistaken for the primary lesions of syphilis.

The mucous surface of the prepuce and glans penis may become
eroded during the course of gonorrhea, so that small raw surfaces may
be found on either of these parts. Continued exposure to the infecting

discharge from the urethra will sometimes convert them into true

ulcers, which may be mistaken for chancroids. Smears from these

lesions will, however, usually show the gonococcus. In the prevention
of these erosions, much can he accomplished by cleanliness; in fact,

the lesions are usually found in subjects who have an elongated and
narrow prepuce which serves to retain the discharge. As to treatment,
the same methods of cleanliness employed for prophylaxis should be
used, supplemented by applications to the little ulcers or erosions, such
as mild antiseptic solutions or drying powders like bismuth subgallate

or aristol. I have found the latter particularly efficacious in drying up
these erosions. The traumatic abrasion is not very important, being

caused by injury or excessi\'e moisture, and yields readil\' to applica-

tions of any mild dusting powder. Of course, it is possible that any
break on the skin or mucous membrane of the genitalia ma\- be the
starting-]X)int of a syphilitic lesion, and in case an api)arently simple
erosion should not heal after removal of the source of irritation and
after the application of simi)le remedies, one ma>' well be suspicious

that it is specific in nature.

According to Aronstam, the genital organs are frequently affected

' Revista de la Sociedad mddica argentina, May, 1917.
- Medical Review of Reviews, April, 1917.
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with diabetic ulcers, whicii, <'is a rule, are quite exteusive. They may
assume a serpiginous and phagedenic appearance, but, unlike the

chancroid, they are not undermined. He states that diabetic u^cer is a

clean ulcer, the base and margins being raw and non-pultaceous, and that

it is, as a rule, single. Diagnosis can be established only by exclusion.

Of course, the finding of sugar in the urine will give a clue to the nature

of the ulcer. The author considers the treatment of diabetic ulcer very

unsatisfactory, local measures not seeming to benefit it. He advises

the application of a 2 per cent, solution of methylene blue, and also

states that the high-frequency spark may prove beneficial. The multi-

glandular extracts have also seemed to do good in some cases, but in

view of our lack of exact knowledge about the internal secretions, he

considers that in this affection, as well as in many diseases, the only

way to determine their efficacy is to try them in an experimental way.

The tuberculous ulcer is very rare, occurring usually on the glans and

on the dorsal surface of the penis. x\ccording to the author, one of its

principal characteristics is its tendency to phagedena. The ulcer is

deep, its margins indurated, and the secretion may be free from micro-

organisms even upon repeated examinations. As with tuberculous

ulcers on other parts of the body, the presence of the tubercle bacilli is

hard to determine. They may appear and disappear with equal sudden-

ness. The so-called sterile pus, howe^-er, should always make one

suspicious that the lesion may be tuberculous. These ulcers are usually

met with in young subjects, although iVronstam states that he has

seen a case in a man well advanced in middle age. Guinea-pig inocula-

tion is considered an important method of diagnosis, and the history of

the case, together with serological tests, may also afford some infor-

mation. Treatment of these ulcers is unsatisfactory. Among the

measures which have been tried are the .r-ray, hypodermic injection of

tuberculin, hydrogen dioxide, bichloride of mercury and various other

chemicals.

Tuberculosis following Ritual Circumcision. A case in which an infant

developed tuberculosis after ritual circimicision has been reported by

Mark S. Reuben,^ of New York, who made it the basis for an investi-

gation of this subject, as the result of which he was able to collect 41

other cases from the literature. A study of these cases elicits the follow-

ing clinical data: The first s.Muptom is infiltration and ulceration of

the womid, which in the majority of cases fails to heal. The disease

begins from one to two weeks after the ritual operation, first manifest-

ing itself as small indurated nodules which slowly undergo ulceration.

The latter usually begins at the frenum. From two to 'three weeks

after the operation enlargemeiit of the inguinal l^^nph nodes begins

and gradually increases until softening, and not micommonly suppura-

tion caused by secondary infection with pyogenic organisms, takes

place, so tliat, as a rule, the nodes break down and the superficial tis-

sues become involved. Systemic infection hardly ever occurs before

the fourth month. Such manifestations of the disease in other parts

1 Archives of Pediatrics, March, 1917.
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of the body as spondylitis dorsulis, trrvicul udciiitis, tiilKTculosis of the

radius and of the hip, inast<)i<Htis, ]).s()a.s abscess and involvement of

the knee-joint were recorded. It is noteworthy that every case in the

series showed tuberculous invoh-enient in other regions of the body.

It is stated also that in cases in which recovery takes place, tubercu-

lous disease of the lymph nodes or l^ones has invariably occurred. In

these cases the ulcerations on the penis and suppuration of the inguinal

lymph nodes do not heal for months or years after tlie appearance of

the infection. Of the 42 cases reported, there were 11 in which reco\'-

ery took place, 16 in Avhich there was a fatal termination, and 15 in

which a final outccmie could not be ascertained. Death usually occurred

when the i)atients were about one year old, the earliest one rej)orted

being at the age of three and one-half months and the oldest at three

years. Prognosis is most favorable in those cases in which the inguinal

lymph nodes imdergo early su])puration and wliich are subjected to

operation by thorough curetting or remo\al. Hie primary lesion should,

of course, be excised.

Reuben's case was that of a child, aged nine weeks, who ha<l been

circumcised on the eighth day by a mohel, M'ho asj^irated the wound by
means of a glass tube. Within a week the wound had healed, but five

weeks after circumcision a swelling in the right groin was noticed by
the mother who brought the child to the clinic for treatment. I'pon

examination, the inguinal glands in the right groin were found enlarged.

There was also a swelling of the left inguinal nodes, but it was not so

marked as on the right side. A close examination of the infant's penis

revealed four separate and distinct small nodules about ^ inch in diam-
eter, situated on the anterior surface of the circumcision scar. The
largest of the four was excised and upon microscopic examination it

was found to be infiltrated with niunerous tubercles and diffuse tuber-

culous inflammatory tissue. The von Pirquet reaction was j)ositive.

Two weeks later the infant had gained about one pound. Excision of

the remaining tuberculous tissue of the penis together with the inguinal

lATuph nodes on both sides was recommended. It is not stated, how-
ever, whether the i)arents accepted oi)cration. Examination of the

mohel showed that he was sufl'ering from ad\'anced tuberculosis of the

lungs, his sputum being filled with tubercle bacilli.

Stricture of Urethra. Stricture from extra-urethral causes is discussed

by I'\ W. Smith, ^ wlio classifies the ]>rinci})al causes as follows: Spasms
of the nniscles in and alx)ut the urethra; extravasations of blood or

urine from injury or other causes; piuulent collections and inflanmia-

tions; neoplastic formations; fractures of the pelvic bones; and growths
witliin the capsule of the prostate gland. Spasms may be due to irri-

tation in the deei) urethra; reflex irritations from remote jjathological

lesions; organic disease of the central nervous system, and emotional

excitement. With the exception of that caused by organic disease of

the nervous system, the spasm is, as a rule, transitory and intermittent.

Peri-urethral inflammation, either in the form of follicular abscesses,

' American Journal of Surgerj-, December, 1916.
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gangrenous inflammation or inflammation caused by deep ulceration of

chancre or chancroids ma>' give rise to sclerosis, which lessens with

tlie caliber of the canal. Naturally, strictures from such causes are

usually in the anterior urethra. Malignant growths may invade the

urethra and occlude its lumen. The author states that sarcoma usually

affects the corpora cavernosa.

(\ L. Begg/ discussing urethral strictures attributes only 10 per

cent, of all cases to causes other than urethritis. In the remaining 90

per cent, he believes the structure of the urethra determines the site of

the stricture; thus the normal dilatations at the bulb and fossa navic-

ularis, and the follicles, mucous glands and masses of l\aiiphoid tissue

which are found there, provide recesses which long harbor the gono-

cocci, with the result that localized patches of inflammation persist in

these localities long after the other parts of the urethra have become

healthy. Individual idiosyncrasy, as well as the virulence of the infect-

ing organisms, is believed to exert an influence upon stricture forma-

tion. Molent inflammation associated with chordee will j^roduce a

traumatic erosion, which later becomes infiltrated with roimd cells, so

forming the basis for a future constriction. The author believes that

the infreqiiency of bad strictures at the present time is due to more

intelligent treatment of gonorrhea and remarks that the strong chemical

injections formerly so much used may have lieen responsible for loss of

mucous membrane with subsequent infiltration and contraction.

For diagnosis, he recommends the flexible bougie a boule, and very

judiciously calls attention to the three normal constrictions which are

present in the male urethra and which must not be mistaken for patho-

logical narrowings. These are at the internal meatus, the anterior

layer of the triangular ligament and the posterior layer of the triangular

ligament. The second is the most important, as it connects the widened

bulb with the beginning of the narrowed membranous urethra, so that

resistance may be encountered when the tip of the instrument passes

from the former to the latter. There is less likelihood of error being

made if a flexible bougie a boule, as recommended by Dr. Begg, is

used instead of the ordinary acorn-tipped metal instrument. My
teaching has always been that the latter should not be used by the

]i()\'ice. Likewise, excellent judgment is displayed in the author's dis-

cussion of the o])erative treatment of stricture, inasmuch as he insists

that operation should not be done in the average case until dilatation

has proved impossible. Of coiu-se, he recognizes the necessitA' of urethrot-

omy in the presence of urinary sepsis. As to dilatation, flexible instru-

ments are ad^'ised in all strictures below 16 F. except in those cases in

which a filiform can be easily followed by a tmmelled sound. The author

uses sounds until the strictm-e has been dilated to the size of the meatus

and then substitutes the branched dilator. When the filiform cannot

be passe<I, he has found that an injection of methylene-l)lue solution

has been \'ery helpful in locating the orifice of the stricture after the

urethra beyond has been laid open through the perineum. Internal

' American Journal of Surgery, December, li)l().
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urethrotomy is advised in all strictures anterior to tiu; hull), and the

author believes that tiiose situated within an inch of tlie meatus can

be operated upon through a lu-ethral speculum. For strictures between
the bulb and the first inch of the urethra, the urethi'otomc is used. For

<leei) strictures, external urethrotomy is ad\iscd.

With reference to tiie o})eration of Fxtehxai. Uhk'JI11{<)1o.my, it may
be considered applicable to both those patients wliose stricture is per-

meable and to those in ^hoin it is im])ermeable. In the former class,

a history of repeated attacks of retention, with infection of the blad-

der and a tendency of the strictiu'e to resist dilatation, may be cojisi<l-

ered the indications for operation. With the exception of traumatic

strictures there are few that will not yield to pro])er dilatation. Xatu-
rallx', the social condition and means of the patient will likewise influ-

(Mice one somewhat in making the decision. Patients of a ty])e who
will ])ay little attention to themselves after imnie<liate relief from an
attack of retention probably will be benefited more by the cutting

o])(Tation than by being allowed to go on with promises that they will

sul)niit to prolonged treatment. Frequently- the stricture will yiehl

somewhat to a few days of continuous dilatation secured by fastening

an instrument into the urethra. In this manner it is possible to pro-

ceed over a filiform to a large whalebone guide or a silk-web catheter

much larger than the instrument which coukl originally be passed

through the constriction. Rest in bed during this preliminary treat-

ment, the administration of larger quantities of water and full doses of

m-inary antiseptics will further })repare the patient for operation. It

has been my custom, wJien ready to operate, not to remove the

instrument tied into the urethra until the patient has been anesthetized.

Then it is taken out, the in-ethra thoroughly Hushed with hot

normal salt or boric acid solution, a syringefid of warm sterile

oil injected and a Syme's stafi' passed. This instrument will usually

go through without difficulty. Once it is passed, it is steadied by
an assistant and the urethra opened upon it through a perineal

incision. An external urethrotomy thus performed upon a guide

is a \'ery simple operation, and if sufficient care and time be taken

in the ])reliminary treatment it can be done in this manner even in cases

which at first would admit only the passage of a filiform and that only

after considerable difficult.w In cases in which it is im])ossible to get

a staff through, an instrument like a filiform may be passe<l down to

the strictm-e and then exposed by a perineal incision, after which an

attempt may be made to pass a probe through the strictiu'c from the

external perineal wound.

In a recent paper, J. F. McCarthy^ descriix's the technic which he

em])loys in such cases. With the patient in the lithotomy position, the

buttocks just at the edge of the table, a Hayden perineal staff' is passed

over a filiform well down to the beginning of the stricture. This is

held in place either by an assistant or is clamped at its distal end.

Then the operator steadies the ])erin(nun A\'ith liis left haii<l and makes

' Surgery, Gynecology and Obstetrics, May, 1917.
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a median incision f to 1| inches in length between the bnlb and the

anus, dividing the skin and superficial fascia, after which the point of

the knife is plunged down to the staff, which can be felt through the

tissues. The deep incision is enlarged by a slight upward movement

and then a straight scissors is introduced and the urethral incision still

further enlarged. The staff is then withdrawn enough so that the fili-

form can be grasped, and the Arnot probe director is passed along the

filiform, first do\\aiward and forward, later upward mitil it reaches the

bladder. If the probe director cannot be passed owing to the small

caliber of the urethra, the constricting portion of the latter is incised

in the median line until the filiform lies fairly free in its lumen. Once

the director has been passed into the bladder the filiform is removed.

Then with the groove of the director facing upward, a Gouley probe-

pointed bistoury is passed under it until it is slightly beyond the stricture,

the latter then being severed as the knife is withdrawn, the movement
of withdrawal being upward and outward. Then the director is rotated

so that the groove faces the rectum and the stricture is again incised,

but this time on the floor of the urethra. A long slender gorget is

now easily passed, and, finally, a short broad one is passed over the

retained one, which is slowly removed. The next step consists in the

introduction of the finger to detect uncut bands and to dilate the

internal sphincter. Following this a No. 32, or even No. 34, French

sound is introduced.

Urethrorectal Fistula. This troublesome and refractory- condition is

discussed by Hugh H. Young and Har\ey B. Stone,i of the Brady

Urological Institute, who report 11 cases operated upon by a method

which Young first practised about four years ago. Although dealing

])rincipally with the technic of the operation, their contribution does

not ignore the etiology, pathology, and symptoms of the condition.

Trauma, inflammation, and ulceration associated with malignant

growths are the three general causes, the first being the most frequent.

In all of the authors' cases it was the sole etiological factor and was

caused by traumatism inflicted during surgical operations. These

procedures comprised one perineal lithotomy, four incisions for drain-

age of prostatic abscesses, and six bungling attempts to perform peri-

neal prostatectomy. In 9 of their 11 cases the natural opening in the

m-ethra was in the membranous portion, and the rectal orifice was in

the anterior wall. In the remaining cases the fistula opened from the

prostatic urethra and passed through the prostate gland. In 2 of the

cases there was an associated perineal fistula and in 1 of these there

were also two large perineal abscess cavities. In 2 other cases the

sphincter of the bladder had been injured, while in several cases damage

had been inflicted upon the anal sphincter, causmg loss of rectal con-

trol. Without exception, the perineum was indurated and scarred. The
symptoms were such as might reasonably be expected from the unnat-

lual communication between the lower intestinal and urinary tracts,

and consisted of the escape of urine into the rectum and the passage of

1 Joui-nal of Urology, June, 1917,
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gas or even fecal matter through the penis. Those patients whose

bladder had been injured sull'ere^i from more or less drib})ling of urine

into the lower bowel.

The operation which has given such good results in the authors'

hands is one of considerable magnitude, 'i'liey describe it practically

as follows: After the bladder has been opened through a suprapubic

incision, the patient is placed in the exaggerated lithotomy position

and a racket incision, beginning in the midline of the perineum, about

3 cm. in front of the anal margin, is carried backward until it meets

this margin and is then carried around the anus at the junction of the

Fig. 1.—The raquct-shaped incision beginning at the midpoint of the perineum
and extending posteriorly, encircling the anus at the mucocutaneous juncture.

(Young and Stone.)

skin and mucous membrane. Through the circular portion of this

incision the mucosa of the anal canal, and, if need be, the lower part

of the rectum are dissected free all aroinid mitil a cylindrical cuff is

separated from its attachments at a point well above the rectal open-

ing of the fistula. This procedure, of course, necessitates a transverse

division of the fistulous tract. It is necessary to carry the dissection

of the lower bowel backward until enougli mucous membrane is sepa-

rated to enable the operator to i)ull the segment bearing the fistulous

orifice well down beyond the anus. This dissection is best done at the

posterior segment of the circular portion of the incision, as the normal

planes of cleavage can be found better m this region than if the separa-
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tion be attempted around the anterior part of the rectum. The next

step consists in dividing the structures of the perineal body through

the straight portion of the incision in the midhne so as to expose the

urethral opening of the fistula. The scar tissue in the perineum is

dissected away laterally until the ends of the sphincter ani muscle and

the levator ani on either side are exposed. Division of the sphincter

ani will give a better exposure of the urethral opening. It must be

Fig. 2.—The first step in the freeing of the rectal mucosa from the underlying

structures. (Young and Stone.)

carefully sutured afterward. When the opening in the urethra has been

thoroughly exposed, its edges are freshened and then sewn together

with catgut sutures over a sound previously passed through the urethra.

These sutures do not penetrate the surface of the urethral mucosa.

The muscular layers are then brought into apposition by carefully

introduced interrupted catgut sutures, each set of muscles being sutured

separately so as to give a good restoration of the perineal body. The
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sphincter ani, wliich is irstoivd last, is dosed witli a mattress suture

of catgut, after which the edges of the straight skin incision are brought

into apposition with interrupted sutures. The last step of the opera-

tion consists in cutting ofl' the protruchng cutt" of the rectal mucous
membrane in which the fistulous orifice is contained and then attach-

ing the lower end of the i-ectal tui)e to the skin at the margin of the

\
Fig. 3.—The mucosa has been freed to a point well above the fistulous opening

and the sphincter ani muscle has been divided. (Young and Stone.)

anus. This closure is made with a series of interrupted silk sutures,

which are placed after four submucous, subcutaneous catgut sutures have
been introduced at quadrant ])oints for the piu-pose of anchoring the

bladder in ])lace. I judge that these sutures are similar to those u.sed

after excision of the lower bowel for malignant growth and that they

penetrate the previously reunited group of muscles. This point, how-
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ever, is not made quite clear in the author's original description of the

operation.

The 11 cases are reported in detail and almost without exception

presented many difficulties. Some of them were of long duration, so

that the fistulous tract had become thoroughly organized with dense

scar tissue. All of the patients had been subjected to one or more

previous operations, which served only to increase the amount of cica-

FiG. 4.—The dissection has been carried down through the perineal body and the

urethral orifice of the fistula exposed. (Young and Stone.)

tricial tissue in the perineum. In all of the cases but one, to quote the

authors' exact words, " a most gratifying degree of success was obtained."

The case in which the result was not satisfactory was that of a man

who had been operated upon for acute prostatic abscess, which appar-

entl\' had been incised through the rectum. Although his acute s>anp-

toms were relieved, a recto-urethral fistula developed. Five months

thereafter an internal urethrotomy was performed, and the urethra



DISEASES OF THE PENIS AND URETHRA 195

IJoth ofdilated to 34 F. Later on, the fistulous tract was curetted

these procediuvs were futile.

Upon examination, the anal s])hin(t('r was found somewhat relaxed,

althouo:h there w^as uo scarring of the i)eriueuin. Just alK)A-e the internal

sphincter a band of scar tissue was detected extending]; laterally over

the prostate. To the right of the midline an opening in the anterior

',..>>

Fig. .5.—After fresheniiifi; its edges, the fistulous opening in the uretlira is closed

and the perineal musculature is brought together with interrupted sutures. The
cut edges of the sphincter ani are approximated. (Young and Stone.)

wall of the rectum was found. A fine probe passed through it caused

pain in the perineum and penis. At operation, it was fomid that the

fistula had passed through the apex of the prostate. The oi)eration was
performed in the usual maimer, except that the urethral orifice was not

sutured, healthy tissue being sewn over it. The patient remained in

the hospital 35 days. The fistula did not completely close, as small
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amounts of urine, varying from a few drops to a dram, came through

the rectum when the patient voided.

Epispadias. An operation for the rehef of this troublesome condition

is described by J. D. Barney,^ of Boston. The first step consists in

lengthening the urethral gutter by making a longitudinal incision from

Fig. G.—The final stage of the operation consisting of the amj^utation of the cuff

of mucosa containing the fistulous opening after which the lower end of the rectal

tube is united to the anal skin margin. (Young and Stone.)

its distal extremity out to the end of the glans and then packing it with

gauze or rubber tissue in order to prevent its edges froni coming together.

The packing is kept in until the raw edges have become completely

covered by mucosa. The next step consists in making a transverse

Surgery, gynecology and Obstetrics, November, 191G, xxiii. No. 5.
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hiittoiiliolc iiicisiitii tlin)iii;li tlic |)i-(])ii(r just. Ix'low tlic frcmiin jiihI

extoudiiifi: latenilly nciirly to its tulgcs. 1 )(;mi<Iati<)ii ol' tlu; lower edgu

of tlic ])rej)iice is i)ractise(I at this time an<l a narrow strip is also removed

from the fold of i)ul)ic skin which covers the urethra at the attaclimeiit

of the ixMiis to the symphysis ])iil)is. in the third staj^e of the oi)eratioii

the iilans is drawn thronj;h the hiittonhole incision of the prepuce in

such a manner that tiie denuded lowi'r end of the latter is broujiht

well upon the body of the i)enis. This maneuver results in the ji;lans

becoming coni])Ietcly surrounded by the edges of the buttonhole incision.

Xothiiig remains to be done now exce])t to suture the cut edges, and the

manner of doing this will be readil.x understood by th(> accompan>ing

Fig. 7.—Tlic liiuil appiuxunation of the skin. (.Vouiig unci 8tone.)

illustrations. Thus .1 (Fig. 9) is api)roximated to 1) (Fig. 9), the inner

layers, represented by the straight line, being drawn together with Xo. 00

chromic catgut, while the outer layers, represented by serrated lines, are

united in a similar niaimer with fine silk or linen thread. Because of the

unusual length of the prepuce in the subjects of epispadias, this manner
of suture can be carried out without causing any tension. Finally, the

edges of the buttonhole incision (Fig. 9, C) are sutured to each other, that

is, the straight line to the serrated line. Silk or linen can be used for this

line of union. When c()m])lete, the ai)pearance of the })arts is as shown in

Fig, 10, AD and C. The new portion of the urethra and the meatus
is seen at B. The author states that he has not been obliged to cross-cut
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the suspensory ligament and suture it longitudinally to restore the
penis to its normal position, as his own operation has sufficed to bring
about this result. He advises that the procedure be carried out in two

r-Trr;
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catheter, the autlior pret'erriu^- it to ih-jiiiui^e through tlie perineuin. For
chil<h-eii, a general anesthetic is considered essential, but for a(hilts the

author has found that local anesthesia will suffice. lie states that

Fig, 11.—Epispadias in profile before operation, showing the ahnost vertical direction
of the penis, its short length, and its voluniinous prepuce. (Barney.)

Fig. 12.—Epispadias before operation. Penis drawn down to show extent and posi-
tion of urethral gutter. The dermatitis of the pubcs is also shown. (Barney.)

Fig. 13.—Rontgcnograni of the symphysis, showing separation of the pubic bones.
(Barney.)
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plastic flaps will usually fail to unite at one or more points, but that the

fistulas so formed can readily be closed at a sul)sequent time.

Pj, .

1 4 —Appearance of penis three years after operation. The prepuce can be easily

and completely retracted, and the direction of the penis is normal. (Barney.)

MISCELLANEOUS.

Sterility in the Male. In discussing this subject, Lespinasse,^ of Chi-

cago, lays great stress upon the degree of speed exhibited by the sperma-

tozoa as well as the persistence of their motion. They are best studied

under a microscope pro\'ided with a warm stage, as changes in temper-

ature will interfere with their \'italit.y. Normal spermatozoa examined

an hour to an hour and a half after ejaculation will cross the field under

a one-sixth objective in from five to seven seconds. After the second

hour, the average speed is from ten to twelve seconds, and after the

third hour from fifteen to eighteen seconds; after the fourth hour, twenty

seconds, and after the fifth hour twenty-five seconds. Many specimens

taken from subjects who it was thought might possibly be responsible

for childless marriages, showed that the spermatozoa became motion-

less within an hour or two after intercourse instead of six hours, as is

' Surgery, Gynecology and Obstetrics, May, 1917.
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the case in iioniial siihjects. K\'eii in the latter, considerahle impair-

ment of their motihtx' occurs alter the third hour, as shown by the

figures above quoted. Furthermore, Lespinasse has o})serv'efI that

spermatozoa which sliow a -short lease of life are very apt to be abnormal

as to configuration.

Another ])a])er on the same subject has been contributed by Louis

K. Schmidt,' of Chicago, who mentioned the ])ossibility of i>r()longed

cerebral excitement inhibiting spermatogenesis and also thinks the same
action may be produced by changes in the internal secretions, although

he has not seen any therapeutic results follow the use of glandular

extracts in these cases. Lespinasse, howe\'er, reports some success in

one case from the administration of the anterior lobe of the pituitary

gland, the spermatozoa increasing in number and assuming more normal
shape. Schmidt considers it possible that there may f>e something in

the blood serum of the female which may ini])air the vitality of the

spermatozoa or even destroy them, and also refers to the effect of

abnormal local secretions upon them.

In this connection a paper by Edward Reynolds,- of Boston, who
has studied the effect of cervical and vaginal secretions upon the sperma-

tozoa, is of interest. Normal cervical secretion is clear and limpid,

alkaline in reaction, and free from bacteria. Its cellular content con-

sists of epithelium, a few leukocytes and occasionally cells which appar-

ently come from the extreme upper part of the genital tract. This

secretion is mixed with mucus from the cer^ical glands, ^'ariations

in the number of leukocytes are important, as it has been found that

in many sterile women the leukocytosis equals that of the vaginal

secretions. When the leukocytes are principally attached to the mucus
shreds, it is probable that they indicate a mild degree of inflanmiation

of the cervical glands. The quantity of mucus in the cervical glands

is likewise of clinical importance because the spennatozoa l>ecome

enmeshed in it and are thus rendered motionless. The author believes

that such a condition may decrease the number of effective spermatozoa

sufficiently to prevent imj^regnation. The noxious action of the vaginal

secretions is considered principally enz\niic an<l of bacterial origin. It

is pointed out that either of these conditions may be present without

producing any ill health, the only sj-mptom being sterility. Naturally,

both of these authors dwell upon the role of gonorrheal infection in

inducing sterility in the male by producing obstructive lesions in the

seminal ducts and also by giving rise to an admixture of pus in the

seminal fluid. It is surprising, however, in some cases at least, how
little influence pus exerts upon the fertilizing power of the spermatozoa.

Schmidt's experience with the obstructive type of sterility has been

very unsatisfactory, for in only 1 out of 17 cases in which he operated

for the relief of obstruction did impregnation of the i)atient's wife occur.

In 3 of the other cases, howe\'er, the semen showed spermatozoa in

from three to six months after the operation, but they were abnormal
and of Jow vitality.

' Surgery, Gynecology and Obstetrics, May, 1917.
- Journal of the .American Medical .Association, October 21, 1916.
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The patency of the vas and ejaculatory duct may be determined by
opening the tube and injecting a colored solution. If the occlusion

is in the ejaculatory duct or in the pelvic portion of the vas, then

the only thing to do, in the author's opinion, is the sac operation, but
if it is in the scrotal portion of the vas he states that the resection of

the occluded portion with union of the divided ends is worth trying.

If obstruction in the epidid^Tiiis can be determined, then an anastomo-

sis between that organ, above the point of constriction, and the vas

may well be undertaken. From the evidence at our disposal at the

present time it is judicious not to promise patients too much from any
of these operative procediu-es.

In a comprehensive paper on the subject of male sterility, Abraham
L. Wolbarst,^ of New York, takes exception to the usual method of

examining semen and contends that in order to give trustworthy results,

the specimen must be examined immediately after ejaculation, both

before and after it has been thoroughly mixed with the natural female

secretions. He states that he has frequently found living spermatozoa

despite the fact that previous examinations of the seminal fluid made
from specimens contained in a condom some hours after coitus had
shown that the spermatozoa were non-motile. On the other hand,

spermatozoa which were actively motile when taken from a condom
specimen, and which consequently were considered as capable of fertili-

zation, may become very much impaired or be killed outright if they

are brought in contact with abnormal vaginal and cervical secretions.

In conducting examinations it is the author's practice first to examine

the vaginal and cervical secretions of the patient's wife, and determine

their relative acidity and alkalinity as well as their gross characteris-

tics. Then immediately after coitus a drop of seminal fluid is taken

from the vagina and examined under the microscope, particular atten-

tion being paid to the nimiber, motility and shape of the spermatozoa.

Such an examination is repeated every twenty minutes imtil three have

been made. Thus it is not only possible to determine the degree of

vitality of the spermatozoa at the time of emission, but also to find

how they react to the female secretions. Xatm-ally, if the spermatozoa

are normal in shape and number, are motile and survive in the vaginal

and cervical secretions, it is safe to assume that the childless marriage

is not due to any fault of the husband. When oligospermia, oligonecro-

spermia, azoospermia or aspermia are present, then a most careful

examination of the husband must be made in order to determine the

source of the trouble. Prostatitis, vesiculitis, epidid.Muitis and collicu-

litis are common etiological factors.

The author believes that no examination should be considered com-

plete until the deep urethra has been examined with one of the modern
posterior urethroscopes and the condition of the verumontanum and

orifices of the ejaculatory ducts has been determined. When the seat

of the trouble is fomid to be in the verumontanum, local treatment

through the urethroscope is considered the only efficient method of

1 New York Medical Journal, May 19 and 26, 1917.
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tlu'r;i])y. Ohstnictioii cuusrd hy papilloiiiata, rysts or tissue (leposits

may be relieved by fulguratiou, and oceluded duets may be opened
with fine probes. Tlie author beHeves that in cases in whieh azoosper-

mia is caused by chronic vesicnhtis, l)etter results will l)e obtained by
opening the vas and injecting argyrol than by the radical operations of

vesiculotomy and vesiculectomy. This is in accord with my opinion,

as the former measures have given me excellent results. This method
is supplemented by massage, Avhich the author lias sometimes practised

while the urethroscope has remained in situ. He has obser\e(l the dis-

charge of pus and tissue debris when this has l>een done. When the

\as deferens is contracted, or even obliterated, an attempt may be
made to dilate it by passing a filiform or a piece of very fine piano wire

through it. Wolbarst has done IMartin's anastomosis operation eighteen

times, but in only one case has it i)roved successful. In that instance

an abun<lance of spermatozoa appeared in the seminal fiuid within four

months after the operation, and the patient's wife became pregnant
about a year thereafter. In 2 other cases a few spermatozoa were
liberated after the o])eration, but impregnation did not take place.

In 5 of the cases, either the vas deferens or the ejaculatory ducts were
found obstructed at the time of the operation, thus renderuig the

procedure futile.

Data obtained from the study of 87 cases in which the fault was
attributed to the husband are given by the author. The patients had
been married from three to eighteen years. Of these 87 cases, 50 per

cent, were due to azoospermia, 35 per cent, to oligonecrospermia, 13.5

per cent, to oligospermia. It is not stated what the condition was in

the remaining 1.5 })er cent, of the cases. The most common cause of

azoospermia was double epididymitis, which was operative in 72 per

cent, of the cases; 58 per cent, of them were caused by gonorrhea and
the remaining 14 per cent, by tuberculosis. The most frequent causes

of oHgospermia were colicuHtis, prostatitis and vesiculitis. In this

group, changes in the verumontaniun were considered causative hi 58
per cent, of the number. Here again the percentage due to previous

gonorrheal infections was high, constituthig 41 per cent, of the total

number. Cohculitis, vesiculitis and prostatitis Avere also the most
common causes of oligonecrospermia. An examuiation of all the figures

submitted by the author shows that in 60 per cent, of the 87 cases the

sterility could be traced to the cfi'ects of previous gonorrheal infection.

Fat as a Hemostatic in Renal and Prostatic Surgery. Irvm S. Koll,'

of Chicago, has continued the experiments begun by Kolischer concern-

ing the hemostatic action of fat, particularly with reference to the con-

trol of bleeding in the cavities left by enucleation of the prostate. His
experiments were performed upon dogs whose kidneys were bruised

and cut after they had been decapsulated, the masses of fat being inter-

posed between the edges of the wounds or sutured over the bruised

parts. These procedures were carried out both in infected and non-
infected kidneys. It was found that the fat acts as an efficient hemo-

^ Mississippi Valley Medical Journal, February, 1917.
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static, pr()l)ably because it swells up and thus forms a cushion which

exerts pressure, and also probably because some ferment is elaborated

which increases coagulation of the blood. Histological study of speci-

mens removed some time after operation showed at the site of the

wounds a reticular connective tissue which was becoming fibrous. In

some instances the kidney had contracted from one-fourth to one-half

its normal size, and also showed the formation of a new capsule. Those

that had been cut into deeply showed some necrosis. The fat placed

beneath fla])s of mucous membrane of a dog's bladder rapidly disin-

tegrated and disappeared. These experiments were carried out because

the anatomy of the prostate in the dog makes it impossible to simulate

the operation of human prostatectomy. The author states that at

present sufficient clinical experience has accumulated to warrant the

l)elief that the method is of practical value. In the operation of prosta-

tectomy the space left by the removal of the gland is filled with fat

and several interrupted catgut sutures are placed over the edges of the

cut mucous membrane to hold it in place, just sufficient opening being

left for drainage. The fat will slough ofi' within two or three days.

Before it is introduced the cavity is rendered free from oozing either by

hot irrigations or by tamponing for a few moments with gauze. The

fat used for this purpose is obtained from a dog, under strict aseptic

precautions, and is placed in salt solution in an air-tight sterile

container. It may also be obtained from the patient at the time of

operation. Fat has also been used in kidney operations. For example,

after an incision into the cortex for removal of stone, the wound thus

made is plugged with a piece of fat, another piece is placed over the

incision and the sutures are then passed through this plug and tied over

the other piece. Lacerations are repaired by using a large piece of fat

and including it in the suture.

Fuchsin in Urology. Vecki^ speaks highly of the germicidal action of

this substance which he has used extensively in infections of the urethra

and bladder and which he states has given him better results than any

other remedy. As most germs are fuchsinophile the author thought that

the dye might prove useful in infections. At first he employed it care-

fully in mild and chronic conditions, and then gradually extended its

use to acute inflammations. It does not produce pain at the time it

is used, nor does it give rise to any severe reaction. Under its use

gonococci, colon bacilli and other bacteria disappear rapidly, so that

in most cases discharges are arrested after a few treatments. In acute

urethritis fuchsin injections are given every third day, the strength of

the solution being gradually increased. On the intervening days the

urethra is irrigated with a mild antiseptic solution. In chronic cases

the fuchsin injections are given only once a week or once in ten days.

The point is not to repeat the treatment until all traces of the previous

injections have disappeared. It is stated that special care must be

taken in the preparation of the solutions. I'ndissolved particles of the

product cause disagreeable symptoms in the urethra and especially in

1 California State Medical Journal, September, 19113.
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tlic bladder. Isoriibin, or new fuchsin as it is called, is not only more

soluble in water, but also free from arsenic aii<l is consi<lered the best

of all preparations for this puri)ose. \'eeki uses three <lillerent solu-

tions, ] per cent., 0.5 per cent., and 0.25 per cent. In the ])reparation

of a I per cent, solution 10 grams of fuchsin are placed in a mortar,

and thorou<j;hly crushed, then 20 '^wxm^ of absolute alcohol are ad<led,

the mass is carefully stirred for fifteen minutes, and, finally. OSO grams

of distilled water are added to complete the solution. The weaker

solutions arc i^repared in the same way, using smaller quantities of the

ingredients, hnmcdiately before using these solutions should be fil-

tered. Owing to the staining ])roi)erties of fuchsin, it is necessary to

])rotect the patient's clothing and he should also be told that his urine

will be stained red for a day after the treatment.

Heat Hyperemia in Urology. Maximilian Stern' has devised an appa-

ratus by means of which a current of hot water used for inducing

hyperemia along the genito-m-inary tract is kept at a constant tem-

perature and is passed in and out of the urethra as a steady stream.

The apparatus consists essentially of a container for the water,

through which passes an electrically heated spiral, the water in which

can be heated to 130° F.. 1<S0° F., or to 212° F. The stream is actuated

by air-pressure, through compressed air in a sejjarate tank and can be

regulated in size down to a mere drop, as is indicated in cysto-ure-

scopic examinations and for postoperative proctoclysis. Special instru-

ments have lieen devised for use with the a])i)aratus. First the author

has devised an irrigating tube for use in the anterior urethra. A second

instrument consists in a curved catheter for use in the prostatic urethra.

It is pro\ided with two supply openings on th(^ convexity well

back from the tij), also a discharge opening on the convexity, near

the tip. A third instrument consists of an irrigating <lilator ])r()vided

with discharge orifices at the sites of the fossa navicularis, the ])cndulous

urethra, the membranous urethra, the prostatic urethra and the trigone.

Each of these openings can be closed.

Acute infections recpiire lower temperatures for their treatment than

subacute or chronic infections. In fact, heat is contra-indicated in

acute purulent infections with gonococci. It is imi)ossible to kill the

gonococci in the tissues through the agency of heat in these cases. On
the other hand, subacute an<l chronic Xeisserian infections respond

well to the treatment, the ])atients improve markedly from the begin-

ning, and after two or three weeks of treatment the secretions are free

froni gonococci and remain so.

The treatment is also uidicated in strictures and infiltrations of the

urethra, and also after o])erations u]K)n the ])r()state or upon the neck

of the bladder.

Alypin Poisoning. In this review a few years ago cases were reported

in which jjoisoning took place from the use of alypin in the urethra. Two
other instances have recently been put on record by L. C. Jacobs.*-^

In both of these cases 2 drams of a 2 per cent, solution were injecte<l

' Urologic and Cutaneous Review, April, 1917.
- California State Medical Journal, July, 1917.
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into the urethra, after which an instrument was passed. In 1 case it

had entered the deep urethra, in the other it had only passed the

meatus when toxic spnptoms began to manifest themselves. In the

first case the patient was seized with a clonic spasm, which was fol-

lowed by a tonic spasm, the face becoming cyanotic and the jaws locked.

The respiratory muscles were also affected, but by unlocking the jaws

and making traction on the tongue, respiration soon became normal.

The patient was conscious, though dazed, and could not remember his

name or his place of abode. The second case was much the same,

although the patient stopped breathing and it was thought he was

dead. Artificial respiration, however, succeeded in restoring him. It

took this patient five hours to get over the toxic effect of the drug.

From these cases it would seem that great care should be exercised in

using alypin. I have not used any since the cases previously reported

came to my 'attention. Novocain seems to be the best local anesthetic

to use in the in-ethra.

The Use of Electrochemical Iodine in Urethral Infections. Cieza Green-

bergi uses with good results the American electrochemically prepared

iodine suspension of the same strength as ordinary tincture of iodine.

It is well adapted for chronic cases of gonorrhea that have resisted the

effects of silver nitrate solution. Often it may be used in alternation

with silver nitrate solutions as irrigations or as instillations. It is

especially indicated in chronic prostatitis, seminal vesiculitis and chronic

deep anterior urethritis that have resisted other treatment. It must

not be allowed to remain in contact with the diseased tissue too great

a length of time, but should be retained in the urethra one hour

only. This result is attained by the patients wearing a cotton plug

in the meatus for one hour, during this time the penis being kept

suspended by appropriate dressings. The author instils 5 c.c. of the

iodine suspension at each seance.

A New Culture Medium for Gonococcus. Thompson" recommends the

following medium as an excellent culture for growing the gonococcus:

Prepare nutrient agar 2.5 per cent, in the ordinary way with bouillon

and Witte's peptone 1 per cent., and render it 0.6 acid. Instead of

addiiig to this 0.5 per cent, of sodium chloride, as is usually done, add

all the salts natural to human blood, as in Ringer's solution (XaCl

9 gm., CaCU. 0.25 gm., and KC"1 0.42 per liter); then add glucose 2 per

cent, and put into tubes. A sterile tube of agar is melted in boiling

water and after allowing it to cool to about 50° C. 1 c.c. of human blood

plasma is added to each tube and is thoroughly- mixed with its contents

by rolling the tube between the palms. The medium is allowed to

solidify in a sloping position. For plating, the contents of three tubes

may be added to a Petri dish.

1 New York Medical Journal, March 10, 1917.
2 British Medical Journal, June 30, 1917.



SURGERY OF THE EXTREMITIES, SHOCK,
ANESTHESIA, INFECTIONS, ERACTURES
AND DISLOCATIONS, AND TUMORS.

By JOSEPH C. BLOODGOOl), M.l).

MILITARY SURGERY.

I HAVE been forced tliis year to confine my rexiew entirely to the

literature on military surgery, because, in the first place, for my own
information, I desired to review the literature as comj)letely as possible;

in the second, much of my time has not been m\' own, and I have been
unable to go over the literature of other branches as thoroughly as usual,

especially on sarcoma of bone and cancer of the extremities.

Books on Military Medicine and Surgery. Edward Martin, ]\E1).,'

Chairman of the Editorial ( "onnnitteeof the National Council of Defense,

describes the need for text-books to be employed in the intensive training

of the now more than ten thousand medical ^ese^^'e officers. I'hese

books will be published by Messrs. Lea & Eebiger, of Philadelphia. They
are of the pocket-manual size, and the first Nolume, on Miliidrj/ Ih/girnr

and Scniifafioti, by Major ^'ed(ler, has been published since Martin's

letter, August 4, 1917. The second volume, by Colonel Goodwin, Xoir.^

on Army Medical Service, will soon be published. I have reviewed this

book from the original manuscript in the following ])ages. It is to be
hoped that this series ultimately will furnish the essential information

in military medicine and surgery. This information will be based upon
a thorough review of the literature up to date, unpublished reports from
the different hosi)itals in Erance and England, and in many instances

it is plaimed that the writer of each manual shall \isit the front for a few
weeks and get hrst-hand information and observation.

We hope that we will be able to publish maiuials covering the subject

of transportation, military orthopedics, the soldier's foot, the surgery
in the zone of ad\anc{\ with si)ecial reference to the treatment of infected

wounds and primary fixation; one on splints actually employed at the
firing line and at the base hospitals. These manuals should be in the
hands of not only every member of the Medical Reserve Corps, but they
wall contain information of great value to every civil surgeon and sanitary

expert.

The sm-gery of this war will lia\c a profound influence on peace
surgery. The lessons of sanitation and preventive medicine learned will

be of inestimable value to physicians in general j)ractice, to jihysicians

in industries, and to public health officials.

' Journal of the American Medical Association,' 191 7, Ixix,'388,
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In addition to these war manuals, there are a few books that have

been published w^hich should be thoroughly studied by every military

officer: Infected Wounds, by Carrel and Dehelly; Notes on Military

Orthopedics, by Col. Robert Jones; and Military Medicine, by Hurst.

These books are published by Paul B. Hoeber, of New York. I have

carefully reviewed the first two in this contribution.

Military Medical Schools. The Surgeon-General's Office of the U. S.

Army has been di\'ided into a number of departments. These are

selecting medical men for special work in their specialties, and are

organizing in this country postgraduate schools for intensive training of

younger men in the different specialties which bear definite relations to

the demands of surgery and medicine in this war. After training in this

country, a number will be sent abroad for further training in the hospitals

in England and France. Never before in the history of medicine has

such an opportunity been offered to young medical men with good

education and some hospital training, to get, in a short time, a special

course in one of the great departments of medicine and surgery, and then

an experience at the front which will qualify them on their return to this

country to take an advanced position in some specialty of medicine or

surgery, which they probably would \vA\e been unable to obtain had they

remained in their environments at home. A group of young men has

already been sent to England to study under Colonel Jones. A large

number of young Medical Reser\'e Corps officers has been placed in the

various dressing stations and hospitals behind the firing line in France.

X-ra>' schools have already been established in a number of large clinics

in this country.

Professor William Welch, of Johns Hopkins I'liiversity, on his return

from a visit to England and France, emphasized that this was the

greatest opportunity e\'er offered to medical men for intensi\e stud>- anfl

a huge experience which, if embraced in the proper spirit, would not

only be of lasting benefit to themselves, but to the science and art of

medicine. The great Swiss surgeon, Kocher, who has recently died,

made the same statement.

The majority of men in the medical profession today who are holding

back do not seem to realize this great opportunity.

At the present time there are not enough well-trained orthopedic

surgeons in some parts of the country for the needs of the home com-

munities, and here is an o])portunit\- to remedy this. There is also a

gi-eat field for plastic oral surgery, anfl the majority of our surgeons and

dentists have not had the training, nor the experience, to meet the de-

mands for the repair of the huge defects from wounds in the region of the

jaws and face.

I am confident that the majority of industrial surgeons have, up to the

present time, failed to grasp the economic importance, as well as the

humanitarian a'spect, of reconstruction and reeducation among men
crippled in the industries. ^Yithout much doubt, the experience of this

war will also remedy this industrial shortcoming.

The Surgeon-General of the Army is doing his part with the

help of the army medical officers and many jNIedical Reserve Corps
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officers. The Surj^^'oii-CJeiieral lias luvii fiiniished the means and the

authority, l)ut the nuniher of medical ofHcers which will be required in

this threat drive for democracy is at present absolutely in the hands of

the medical profession of this country. We must furnish the men, or

the medical department of the army will fail through no fault of its own.

The demand for medical men will ultimately reach 45,000. The
responsibility at the ])resent time rests with doctors not yet in the

Medical lieserve Corps. Those who, from various circumstances must

remain at home, have equally important responsibilities. The medical

schools' efficiency must be kept up. The health of the public must be

preserved by the stremious efforts of pul)lic health officials. Civic

hospitals and the population imist not be ne^dected.

1 have recently discussed these i)roblems in the Southern Medical

Journal (Septeml)er 1017, x, 740).

Medical Officers' Training Camps. 1 n addition to the study of the new
books and to intensive training' in the i)nrely medical and surgical

problems of the war, it nuist })e remembered that a large number of

medical officers must have some knowledge and special training in the

purely military side. Camps of instruction are well established at Fort

Oglethorpe, P^ort Benjamin Harrison and Fort Riley, and several

thousand reserve officers have received their training. The camps have

their full quotas now, and many more nnist and will be trained there.

The training of a medical man from civil life for war service presents

new and very important problems, many of which are by no means

settled. Colonel Munson, of the Surgeon-General's Office, is directing

the training in these three camps, and each camp is under the personal

supervision of a splendidly equipped Medical Corps Officer. But the

Medical Corps Officers also need special training, because this war

presents many new i)roblems in every department of military medicine

and surgery.

Military Medical Literature. In addition to the books already published

and to be published which 1 have mentioned, every military officer should

subscribe to the Military Surgeon, published by the Association of Mili-

tary Surgeons of the I'nited States, from the Arm\- Medical Museum,
Washington, I). C. This journal will probably be the chief medium

through which the very latest information can be conveycfl to medical

officers. It is remarkable how the various medical journals of this

pountry have responded to the demands of the war and have given their

pages freely to the latest information in regard to the Surgeon-General's

Office, the Medical Section of the National Council of Defense, letters

from the front, information in regard to the Medical Reserve Corps,

original articles on military medicine and surgery, and excellent reviews.

But the tremendous labor of intensive reading and training has only

begun. The rank and file of the medical profession in this country are

not attending this new school of instruction with the interest and con-

centration that the demands of the war require.

At the last meeting of the American Surgical Association there were

but two or three papers on war surgery. The majority of men at that

time interested in its problems were chief surgeons in base hospitals in

14
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France. But their colleagues, who were soon to follow them, were still

concentrating their attention on problems of peace surgery, having little

or no relation to the new requirements. In the last few months this has

changed, due, I feel certain, to the development of the new special

departments in the Surgeon-General's Office, and the information which

the medical and surgical journals of this country were disseminating to

their readers.

Shock. Archibald and McLean^ were very much impressed after their

eighteen months' service in France with the large number of cases of

shock, and believe that the condition is not so much due to the primary

trauma of the wound and the secondary factor of hemorrhage, as to a

number of other factors. In the first place, the soldier, before he is

injured, may be in a condition of extreme fatigue, and in the winter

season he is usually wet and cold. Then comes the transportation which

I have noted in another part, with the necessary rough handling and

frequent transfers, the unavoidable delays, the exposure to cold in

winter, and painful redressing, if the primary dressing is not as it should

be; the increased pain, if the primary fixation was faulty.

Apparently, this paper is based on very recent experience which would

indicate that, so far as these observers are concerned, transportation

has not improved. From some information which has just sifted through

to me, I had hopes that transportation had improved immensely in the

past six months.

In the clinical picture of shock they found nothing new, but they

record the observation that in wounds of the chest and head symptoms

of shock were very rare, while shock was pronounced in wounds of the

extremities and abdomen.

Now, if this is true, there must be something in the wound that has a

definite relation to the shock, because the other factors—fatigue, cold,

rough transportation, delay—must be about the same in all the wounds.

It could be easily imagined that. rough transporation would be more

painful in a compound fracture than in a head or chest injury, and delay

a very large factor in abdominal wounds. If this statement in regard

to head and chest wounds is correct, we must conclude that the character

of the wound largely influences the eft'ect of the other external factors.

The authors found, in their examinations, low temperature and low

blood-pressure. This is interesting when compared with the observa-

tions of Porter in the trenches, who, as a rule, also found low bloodj

pressure in the woundetl. Therefore the wounded soldier, if Porter is

correct, starts on his transporation with a low blood-pressure. The

observations of Archibald and McLean were made at the casualty clear-

ing station, which is the first place where it seems possible to give

the wounded man rest and proper treatment. The authors were of the

opinion that they observed extreme degrees of shock when apparently the

factor of hemorrhage could be excluded, and they remark here that intra-

\'enous salt was only efi'ective when the shock was due to hemorrhage.

This does not agree with my clinical experience which has been carefully

checked over a large number of years.

1 Annals of Surgery, 1917, Ixvi, 280.
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From this recent experit-nee they also n^ree with the older ^•ie^v that

operation durin<;- shock a<f,i,n-a\'ates the condition. I have referred to

this again and again in my reviews in I'rogressive Medicine, with the

statement that if the condition of the wound, in the judgment of the

surgeon, was aggravating shock, an operation which would relieve this

factor was indicated.

I think it is nnj)ortant to emphasize the fact that, in some cases of

grave shock, operation is indicated at once, because it will relieve the

patient of a definite burden. However, when there is nothing in the

wound which will aggravate the condition of shock, it is just as impera-

tive to delay.

In their experience with treatment, the authors seemed to get better

results with intravenous salt than with subcutaneous. But the effect

was transitory, as it only held the blood-pressure up for a few hours.

My recent experience during the past two years has convinced me that

we must not depend upon the blood-pressure only in estimating whether

a therapeutic measure is beneficial for shock or not. These surgeons

also tried the colloid solution of gelatin and saline, with questionable

results. In 3 cases of blood transfusion by the citrate method the effects

were disappointing. I'ituitrin seemed to improve the pulse and blood-

pressure; its effect was transitory, and it seemed to have no lasting

influence.

The authors did not use adrenalin, feeling that it was contra-indicated.

This has been my conclusion. External heat and low position of the

head, intravenous salt, and bandaging of the extremities ai)parently gave

them the best results.

We must all of us recollect that shock, like some poisons, may be

received in a fatal dose for which, at the present time, we have no

antidote or specific agent. Nevertheless, every individual in a condition

of shock should be given the benefit of the doubt and treatment followed

out in all its details and continuously.

Apparently, we have no method of accurately estimating fatal shock

until the patient is dead. From my study of the literature since 1899,

and my own experience, I am of the opinion that we have no drug for

shock. The majority of the treatment is to a certain extent mechanical

—position (head low), external heat, absolute quiet, morphine for pain;

fluids, subcutaneous, per rectum, intravenous and, in some cases, blood

transfusion.

From the experience of this year I am beginning to feel that there

may be a field for the infusion of digitalis in certain cases of shock in

individuals with myocardial lesions, but I do not know whether it is

applicable to war surgery.

Shock in the Trenches. Here we have a* most interesting series of

papers by W. T. Porter, ^ of Boston, the first systematic study of shock

in the trenches. The investigation began in the first-line trench in July,

1916. Porter made a careful study of the men under all conditions, both

wounded and uninjured, in the trenches, batteries, observation towers,

' Boston Medical and Surgical Journal, 191G, clxxv, 1S54; 1917, clxxvi, 21S, 099;
clxxvii, 326.
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sleeping quarters, during the night and day, during quiet periods, and

under the heaviest fire.

He first describes the "abnormal hfe" in these environments. The

food was good and served hot; things were clean; the latrines unusually

clean and odorless; the sleeping quarters were dark and often damp.

At first, it was diflicult for him to believe that there were practically no

sick. The amazing efficiency of all the men he attributed to good food,

the influence of the officers, the periods of rest.

He soon found that life in the trench was almost as normal as in

Boston; although he does not mention it, I should judge he found it

much more interesting. Soon one takes life under fire as a matter of

course, and Porter found that soldiers under these conditions, even

after a long bombardment, showed no change in their blood-pressure.

Later, he had an opportunity to observe men under a storm of eight-

inch shells. This proved not to be an indift'erent matter—it did excite

emotion and tended to raise rather than lower the blood-pressure.

There were cases of shock from air-pressure from the explosion of

huge shells—no visible wound, but paralysis and low blood-pressure.

This confirmed previous experimental work of Porter. He was unable

at this time to get any data on the effect of inhalation of the hot gases

liberated by these explosions.

Porter describes why a wounded man has a low blood-pressure. A

shell explodes in a first-line trench. A man is wounded. The stretcher-

bearers are called. They carry him back a mile through a narrow trench

and have difficulty in passing lines of men carrying hot food forward.

Then he is carried into a cellar, his wound is bandaged, antitoxin for

tetanus given. Now he is placed in a rack in an ambulance and is

shaken in a ride over a rough road, pitted with shell fragments. Cold

air comes into the ambulance and chills him. After an hour the rough-

ness of the road changes, but there is the same jolting; then there is a

sudden stop; again he is lifted from his rack, carried, laid on the floor;

orderlies appear with a bag for his clothing; now he is placed on the

bed, stripped and washed. The surgeon now appears, observes the

shock, orders hot bottles and intravenous salt. Often the patient gets

a cold bottle and not too hot salt infusion. He is then carried to a

chilly operating room, placed naked on a cold table, chloroformed;

the wound is opened widely; vessels are tied; now he returns to a bed

and a friendly nurse, late in the game not due to her fault, who sur-

rounds him with hot bottles, gives him a stimulating hypodermic.

Then he takes his chances.

Porter remarks that this is a typical case, and explains why so many

die from low blood-pressure. C ompare this graphic description with

what I have quoted frorii Archibald and McLean in the beginning of

this note on shock and, on p. 210, on transportation.

Porter confirms the observation that the wounded have low blood-

pressure, and is of the opinion that a large number of these should be

saved.

He is also convinced that the explanation for low blood-pressure is

the same in both animals and man, and that his observations on animals
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in the experiiiKMital lal)()r;it()ry caii he ('ini)l()ye(l in conjunction with

liis observations uixm low hlood-pressnre in wounded soldiers. The
treatment found effectual in the experimental laboratory upon an
animal will be found effectual on the wounded soldier. The three essen-

tial i)arts of this treatment are <fravitation, injection of normal saline,

and adrenalin.

On comin<^ from the ambulance the injured soldier with low blood-

pressure should be placed immediately on a special table (Fig. 15). This

table is heated by electricity. The feet of the patient must be 30 cm.

liiyhcr than the head. The patient must remain on this table until

the pressure has reached almost normal. It may take an hour or more.

m> ©

Fig. 15

If the blood-pressure is below 80, give the saline intravenously; stop

when the pressure reaches SO; if the pressure falls again, give adrenalin

in a vein near the ankle. When there is low blood-pressure with per-

sistent hemorrhage, even slight, transfusion of blood should be done

at once.

Granting that theoretically this is correct, can it be done in this

way? First, the blood-pressure would have to be taken on all the

wounded as they come to the ambulance, at least on all those with

clinical evidence of shock. Then there would have to be a number of

these electrically heated tables. Is this possible in the casualty clearing

station? To take the blood-pressure of many wounded, every hour,

would require a large personnel. Porter states that at La Panne,
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Depage's hospital, he observed the practical results of these procedures,

and Carrel informed him that these methods were employed at Com-

piegne. If it could be done at these two hospitals, it would seem pos-

sible to do it elsewhere. Porter emphasizes the importance of recording

the diastolic arterial pressure at least every half-hour, because the

systolic pressure is a less reliable guide. The longer a low blood-pressure,

the more difficult the recovery. Yet desperate cases have been saved.

In the second article, Porter^ remarks that the surgeons at La Panne

and Compiegne observed shock more frequently and to a greater degree

in shell fractures of the femur, and less in shell fractures of the humerus.

These facts were significant to Porter, who apparently was of the

opinion that fat embolism may be a large factor in the production of

shock. All surgeons have observed shock in a greater degree in com-

pound fractures. He refers to the article of W. W. Bissell,' who called

attention to the relation between fat embolism and shock. In 1913

P reviewed four articles on fat embolism with s\niiptoms of shock.

Again, in 1916, P referred to Buerger's experience with fat emboli in

military surgery.

These papers brought out the common occurrence of fat embolism

after fracture, but did not emphasize its relation to shock. Porter, from

his experience and experimental work, concludes that fat embolism is a

cause, though not necessarily the only cause, of shock after fracture

of bone.

In his third paper'^ he is interested especially in respiratory suction

as an aid in the treatment of shock. He is of the opinion that life and

death depend on a relatively slight change in the arterial pressure.

In shock the individual bleeds into his abdominal veins, taking blood

from the heart and brain. Gravity keeps blood in the heart and brain,

but gravity is a slow process. Injections of saline and adrenalin into

the vein help, but these remedies are not always efficient.
^

Porter

proposes a thoracic pump to drive blood to the heart and brain. He

has experimented with this on animals, and is now on his way to France

to try it on the wounded men.

In his fourth paper he gives us further observations on shock in the

trenches. Again he emphasizes the fact that there is no low blood-

pressure in the uninjured, even when the bombardment is at its height;

and again his new observation indicates that, in the wounded, shock is

not immediate, but develops later. He again refers to fat embolism,

and is of the opinion from the more recent observations that it is the

principal cause of shock. Among 1000 freshly wounded, shock was

only, and chiefly, observed in fractures of the femur and multiple

wounds of the subcutaneous tissue. Shock was also present in wounds

of the abdomen with injury of the ^'asomotor nerve. Now he had an

opportunity to try his thoracic pump to increase the respiration by the

' Boston Medical and Surgical Journal, February 1,5, 1917.

' Journal of the American Medical Association, December 23, 1916, Ixvu, 192b.

2 Progressi\t: Medicine, December, 1913, p. 216.

" Ibid., December, 1916, p. 241.
6 Boston Med. and Surg. Jour., May 17, 1917.

6 Ibid., September 6, 1917.
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adniinistratioii of carl)oii dioxide. So far tliis method has always
raised tlie l)l()od-pressure, even in eases of profound shock.

The head of the wounded man is placed in a wooden box 35 cm.
square; the end for the neck is in two pieces. The lower piece is fixed

and has a semicircular opening for the back of the neck; the upper
piece is movable and has a semicircular oi)ening for the front of the

neck. This piece slides down on the neck like a guillotine. Cotton
filled the crevices. On each of the two sides of the box there is a hole

2 cm. in diameter; cotton plugged these holes, in order to regulate the

amount of carbon dioxide and air. Carbon dioxide enters one of these

holes from a cylinder jirovided with a regulating valve. The carbon

dioxide bubbles through a water bottle and the volume of gas admin-
istered is estimated by counting the bubbles per minute. Enough gas

is introduced to double the respiration. The patient is in an inclined

position, head low. (ireat care should be taken to discontinue the

CO2 respiration gradually. Carbon dioxide breathing may be given

with the box just described, or after the method of rebreathing empha-
sized by Henderson in his work on shock, and practically demonstrated
by Gatch, of Johns Hopkins. Porter did not use this method during

operation, but is of the opinion that it would be an advantage.

Yandell Henderson, A. L. Prince and H. W. Haggard' make their

preliminary report on surgical shock. The investigation was made at

the request of the Committee on Physiology of the National Research
Council. They- had made one previous report on the relation of low
blood-pressure to a fatal termination in traumatic shock. These three

investigators studied three problems: One, the bearing of excessive and
prolonged secretion of epinephrin on the production of shock; second,

the relation of acidosis to shock; and third, the oxidative metabolism
in shock.

With regard to epinephrin, they conclude that it is not an important
factor. This apparently agrees with Mann's^ work.

In relation to acidosis, they again discuss the acapnia theory. In
previous experiments, Henderson found that when excessive loss of

carbon dioxide was prevented })y rebreathing, the carbon dioxide con-

tent of the blood was only slightly lowered, and shock was prevented or

reduced.

In regard to oxidative metabolism, they found that in shock there

was a profound depression of metabolism, the oxygen consumption
often falling almost 50 per cent.

They suggest that the gas mask has accustomed the soldiers in the

trenches to an apparatus with which rebreathing can be readily

arranged, and they hope to test the question there as to whether
rebreathing will i)revent or decrease shock in wounded men as it does
in the experimental animal.

This experimental work seems to confirm the views of Porter.

The literature which has accumulated since my review last year on
surgical shock is so immense, that it is impossible, for the lack of space,

to review it.

^ Journal of the American Medical .Association, 1917, Ixix, 965.
2 Ibid., June 23, 1917, p. 1892. » ibid., August 4, 1917, p. .371.



216 SURGERY OF THE EXTREMITIES

I must refer, however, to the recent article of Walter B. Cannon,^

who gives a remarkable resume in his Shattuck lecture on the physio-

logical factors of shock, and concludes as follows:

"The central problem of shock, therefore, is to return the stagnant

blood to the circulation, in order to give the heart and nervous system

their proper nutriment. The methods thus far employed do not

approach this problem by a direct attack, and I suggest, in closing, an

intra-abdominal therap\' which will drive back into currence the idle

blood."

The therapeutic agent with which he has experimented is pituitrin,

and he is now at the front at work on this problem. Apparently, he

proposes to introduce it into the peritoneal cavity, because a stronger

solution may be employed there than in the blood, and it would not be

diluted by the blood. He hopes that its efl'ect would be chiefly on the

portal area of circulation, and that it will drive the blood out of the

abdominal vessels.

P. Santy^ seems to be of the opinion that shock is rare in the first

stage of the wound, but is observed later, and is largely induced by pain-

ful transportation and cold. His treatment resembles Porter's: Oper-

ating table, head low; external heat by placing a tent over the table

and filling it with heated air; intravenous salt infusion; when the condi-

tion improves, operation is done. He expresses the opinion that the

advanced posts should be equipped for the treatment of shock and for

operations on the more seriously wounded.
There is no provision in the ambulance that I know of for heating,

nor for the transportation of the patient in the head-low position.

I have just started an investigation to see if this can be accom-

plished.

Fueillade and Blechmann^ have devised a hot cabinet; the room will

hold four patients, and in this small operating room the shocked

wounded are immediately placed. They are of the opinion that it is

possible to arrange this in the advanced operating posts.

Depage^ emphasizes the importance of heat, and prefers Locke's

serum for an intravenous infusion:

NaCl 0.9

CaCl2 0.02

NaHCOs 0.02

Glucose 0.02

Water 100.00 gr.

Shell-shock and War Neuroses. The best resume of this sub-

ject will be found in the first chapter of Hurst, on Medical Diseases of

the ]]\ir, published by Paul B. Hoeber, of New York. This is an

excellent summary of the subject. Hurst states that the condition

is often observed in peace, and the only difference in time of war

' Boston Medical and Surgical Journal, June 21, 1917, clxxvi, 859.
^ Lyon Chirurgical, 1917, xiv, 54; review in Journal of the American Medical

Association, 1917, Ixviii, 1877.
* Paris medicale, 1917, vii, 58; review in Journal of the American Medical Associa-

tion, 1917, Ixix, 759.
* Surgery, Gynecology and Obstetrics, 1917, xxiv, Abstr. 507.
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is in tlie lar^^e miinl)er of t-isos. 'i'licre is every evidence of f,'reat

exhaustion of tlie ner\'oiis system, with various liysterical and psychical

manifestations. 'I'here may he temporary hMn(hiess, inahilit\- to hear

and talk, partial or complete paralysis, great mental depression with

hallucinations and terrihie dreams. The etiological factors are fatigue,

hunger, exposure to cold and wet, long periods under homhardment,
and the sight of men heing killed and mutilated. It is mor(> often

seen in young officers upon whom the responsil)ilit\' of coiniiKiiid

suddenly falls on account of the loss of their superiors.

These patients usually recover with a change to a quiet enviromnent

and rest. They recpiire the personal supervision of trained neurolo-

gists who understand the therapeutic methods of suggestion and hyp-

notism. Porter, in his letters from the trenches, does not mention any
cases of this kind.

First Aid in Industries. I began this discussion in the l)ecem})er

number of Proc.hessive IMedicine for lOlo in my report of the Ameri-

can First-aid Conference which met in Washington in August, 191-5.

This Conference apparently reawakened interest of a national scope

in the subject of first aid in industries and the great problems of

industrial medicine and surgery.

Through this Conference a Board of Standardization was appointed

by the President of the Inited States. It is now over two years since

this Board was organized, and it has made a very careful survey, but

its report is not yet published.

The real object, however, of the Conference was not accomplished,

in that it hoped to raj)idly standardize instruction in first aid, materials

for first aid, methods of |)rimary treatment of accidental wounds, and
the standardization of splints.

When we entered this war we were, to a large extent, unprepared.

In the three years since the breaking out of the European war there

was time and opportunity for a thorough investigation of many of these

problems, but for some reason it seemed impossible to arouse sufficient

national interest and to get team work.

The Govermnent, in its endeavor to remain neutral, ap])arently was
of the opinion that it should not take a prominent part in stimulating

and directing such an investigation. We could not convince the major-

ity that it was a peace problem just as much as a war preparation

problem.

When this country entered the war the Office of the Surgeon-General

of the Army and the Medical Section of the National Council of

Defense moved as rapidly as possible in the direction of accumulating

all the experience of the medical departments of (rreat Britain and
France, and of standardizing methods and materials.

I hope to be able to discuss this in this contribution, but all seem
to agree that precious time was lost.

R. W. Knox,' the chief surgeon of a railroad, a man of large experi-

ence summarizes ,/?r.?/ aid as apjdird in railroad.'^.

'Southern Medictil .Journal, July, 1917, p. .581.
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It is important to remember that Knox has been a pioneer worker

in this field, and was one of the prime movers and organizers in the

American First-aid Conference. His experience and investigation dates

back many years.

In this paper, dehvered in May, 1917, he writes: "It is not worth

while for me to argue on the benefits of first aid as it applies either to

railroads, industrial institutions, or the people at large, even in time

of peace."

The railroads have been pioneers, but they have met many obstacles

in the introduction of first-aid principles and the standardization of

methods.

In train service and among bodies of men who are constantly being

moved from place to place, the medical stalY has great difficulty in giv-

ing the proper instructions, so that at the present time the majority

have insufficient information. There have also been found difficulties

in this branch of the railroad service in keeping the first-aid material

in good condition and in stock.

It is Knox's opinion that in the beginning the medical departments

of the railroads attempted to do too much, to teach the men more
than necessary. The first-aid equipment was too elaborate and too

expensive. The system was complicated and rarely worked after

introduced. At the present time it is more practical. ]\Iedicines have

been eliminated from the first-aid package. The instructions are very

simple. The men are told what not to do and what few things they can

do before the arrival of the surgeon. They are especially impressed

that the most important thing to do for an injured individual is either

to transport him rapidly to the nearest physician or to get the physi-

cian as rapidly as possible to the injured man. As Colonel Battle, of

the Norfolk and Western Railroad, says, transportation is the business of

a railroad, and rapid transportation, except in cases of great accidents,

is going on along the rails all the time; the railroad man needs special

instruction in the handling of the injured and how to transport them
to the train on regular or impro\'ised stretchers; also how to make them
comfortable on the train.

I had a recent observation in which the transportation of the injured

man was better than his handling after he reached a well-equipped

hospital. This patient sustained a compound fracture of both legs

near the knee-joints. The wounds were well bandaged with sterile

gauze. The patient was properly and gently placed on a stretcher, put

in a freight car and transported over one hundred miles. On his arrival

it was found that the stretcher was too long for the hospital elevator.

In changing the patient from the raihoad to the hospital stretcher, in

order to take him up on the elevator to the operating room, the injured

man was so clumsily handled that he reached the operating room
shocked, with recurrent bleeding from the wounds. Fortunately, he

reco^•ered with good use of both limbs. But here we had an example

that the railroad employee had been better instructed than the hospital

employee in the handling of an injured person.
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First-aid Parknric. Knox proNides cacli train with what is called

the conductor's accident case. Its contents is as follows:

2 Red Cross First-aid Packets.

1 half-dozen 2-inch roller bandages.

2 collapsible tubes 1.5 percent, carbolated vaseline.

1 cylinder of 1-inch adhesive plaster.

1 package of absorbent cotton.

1 half-dozen safety pins.

1 dozen pledgets sterilized gauze in individual glassine enveloi)es.

Recently he has added one-half dozen iodine ampoules with swabs.
With each box there are printed directions how to use the contents

and how to keep the stock iij). The cost of this package is approxi-

mately one dollar.

This conductor's accident case is supplied to passenger and freight

trains, to station agents at remote points, to section and signal gangs,

and to small shops.

In this group of railroad employees there must be indi^'idual instruc-

tion to at least one member of each small unit, and, if possible, to all

members.
In the large railroad shoi)s, where a number of men are employed in

one building, the problem is less difhcult. In this shop there is built

and equipped a small surgical dispensary, and, if possible, this is placed

in charge of a trained nurse in conjunction with a doctor, easy of access.

This physician makes his visit at least once a day. No case is sent to

the hospital until the physician has made the proper examination and
applied the primary dressing. The trained nurse is on duty throughout
the working hours.

In shops employing small numbers of men, the foreman only receives

the instructions and is provided with the necessary material.

In very large shops located near a well-equipj)ed hospital the surgi-

cal dispensary is omitted, and physicians from the hospital visit the

shop, give the employees the necessary first-aid information, so that

the injured individual can receive the first projjer treatment and then
be taken to the hospital at once.

From my study of the situation, 1 get the impression that in all large

shops there should be, in the same building, one or more surgical dress-

ing rooms not only properly equipi^ed with material, but with the daily

attendance of a trained nurse or j^hysician. This should be so, Avhether

there be a hospital near or not.

The Ford j\lotor ^Yorks have such an establishment, notwithstanding

the fact that hospitals are near.

The most important thing in first aid is to shorten the time of the

primary treatment, if j^ossible to have this i)rimary treatment admin-
istered by a physician or trained nurse, and to reduce the transpor-

tation to the minimum until the injured individual has been carefully

examined bj^ a surgeon.

In some of the shops, Knox places the first-aid material in a wall

cabinet, and he considers iodine and swabs the most imj)ortant feature;
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next, carbolated vaseline for burns, small pledgets of sterile gauze for

the removal of foreign bodies from the eye.

He is of the opinion that there should be instruction in controlling

hemorrhage in the treatment of shock, in what should not be done,

and most careful instructions of what little should be done.

It is Knox's opinion that the failure of first aid among railroads is

not due to the negligence of the employee. He does not, however,

state on whom the odium should fall, except that he suggests that it

may be the medical department.

Space forbids further discussion on first aid in industries and the

problems of industrial medicine and surgery. Apparently the acci-

dental wound in industrial fractures in the majority of cases is less

severe than in this war, and the infection is less in volume and inten-

sity. In addition to that, it is usually possible for the primary treat-

ment to be applied in a short space of time by well-trained surgeons in

a modern hospital. From the reports of these industrial surgeons, the

results have been uniformly satisfactory w^hen the medical department

of the industrial plant is properly equipped and organized. Never-

theless many of these surgeons have thrown aside former and simpler

methods for the Carrel treatment, notably Sherman, of Pittsburgh, and

Xoland, of Birmingham, who claim better results than by the earlier

methods.

We should be able to utilize the now well-organized medical depart-

ments of the industries and their larger number of industrial accidents

for the testing of first-aid dressing, primary disinfection of the wound
and the simpler methods of fixation which would be applicable to the

primary dressing in war. But up to the present time it has been impos-

sible to organize such an investigation. However, the test of Carrel's

method is going on rapidly in industrial surgery, and up to the present

time the evidence seems to confirm the N'iews of Sherman and Xoland.

British Army Medical Service. It is our good fortune to have in the

Surgeon-Cieneral's Office Colonel T. H. Goodwin, of the British Royal

Army IVIedical Corps. His lectures on organization, administration, war
surgery and sanitation have been published in the Military Surgeon

(June,' 1917, p. 609; July, 1917, p. 33; and Sept., 1917, p. 278).

These lectures ha\'e been slightly rearranged and will be published

in book form by Lea & Febiger.

In 1913, four years ago, Major, now Colonel, Goodwin contributed a

most interesting book, entitled Field Service Notes, for the R. A. M. C.

(published by John Bale, Sons & Danielson, London, 1913). The third

edition of this pocket vade meciim is about to be published.

It is very important for a civilian medical man to have some conception

of military organization and administration before he can ex])ect to fulfil

his duties properly in his new environment as a military medical officer.

Fig. 16 illustrates the position of medical officers from the firing line

to the base.

Behind the battalions are regimental aid posts. The medical officers

who are stationed here are those belonging to the regiments in front.

Assigned to them are a certain number of hospital-corps men and
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stretc'hcr-lx'iirers. 'I'liis rc'«,niiu'Mt;il aid post is a short distance hcliiud

the firiiiir lint'. It moves with tiie segment of the army in front of it.

In trench warfare this first-aid station is in a dugout. When tiie figiiting

is out of the trenches, the regimental aid i)ost is placed in the most
protected spot near the fighting tro()|)s. The wounded are l)rought

there by tlie stretcher-lx'arers, oi', if tlie\' can walk, arc directed Ijy the

hospital-corps men.

q: D C 3 C ISIsg

Battalion^^ I -^ ^^ \ '
Medical Ufficersffili-A.P. ^Oi-'li.A.P.

(Reg't M.O. ^ Uie'jimentat T
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Field
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I

/
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Motor Amt>ulancc Convoy

Ambulance Train^

Ambtilance Train <
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Theoretically, the ^^()unded man should have a first-aid dressing

placed immediately on his wound by himself or a comrade. If his injury

was a compound fracture, he should have a temporary splint applied

where he fell to hold the extremity rigid during transportation, or the
splint should have been applied by a comrade or a hospital-corps man.
Practically, in the present war, according to the publications of Col.

Goodwin and my personal discussions with him on this point, the
wounds receive little or no attention until they arrive at the regimental

aid post. This little dressing station is i)ractically for first aid.

I will discuss this i)oint again under first aid, but the imjjression that

I get is, that the chief function of the medical-corps men between the
firing line and the regimental aid post is to get the wounded back to this

first dressing station as rapidly and comfortably as possible. Apparently
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this is the most dangerous zone for the medical-corps men, and in some

instances it is only possible to collect, and administer to, the wounded at

night. When a soldier is shot while on duty in a trench, it is quite

possible that his wound can be attended to at once, but during the

height of a real battle, within or Avithout the trench, immediate attention

to the wounded is often impossible.

Just what happens between the firing line and the regimental aid

posts is very difficult to picture. However, it may be said with great

certainty that the ministrations of military surgery cannot, and do not,

begin until the wounded soldier reaches the regimental aid post.

Dressing Station. Field Ambulance (Fig. 16). The wounded

are transported from the regimental aid post by stretcher, or some other

method of hand transportation, to the dressing station (advanced dressing

station, British x\rmy). Here they are turned over to the surgeons and

hospital-corps men of the ambulance company (Field Ambulance, British

Army). They are now transported by mule or horse ambulance to the

field hospital (Main Dressing Station, British Army). The advanced

dressing station and the field hospital are in charge of a definite medical

unit different from that of the regimental aid station.

Evacuation Hospital. Motor Ambul.\nce. From the iVmerican

field hospital (British Main Dressing Station) the slightly wounded

walk, or are transported, to a place designated as Station for the Slightly

Woimded (British Corps Rest Station). These slightly wounded or

sick soldiers are expected to return to the front shortly and are therefore

not transported back by motor ambulance to the evacuation hospital

(British Casualty Clearing Station).

Before the motor ambulance was introduced, the transportation in

this zone was by the horse or mule ambulance of the American field

hospital company (British Field Ambulance). *

In this war the development of military surgery has changed the

relationship between the British Casualty Clearing Station and the

Stationary or Base Hospital. In fact, they are beginning to call this

casualty clearing station the casualty hospital, because most of the

serious operations are now performed there.

Stationary Hospital. Base Hospital. Although Goodwin calls

it in his diagram a stationary hospital, it is beginning to be known

throughout all militar\' literature as the base hospital. Previous to this

war practically all medical military preparations provided that all the

more important major surgery should be performed at this base hospital,

no matter how long a time was consumed in the transportation. But, as

stated before, circumstances have forced a change, and the casualty

clearing station, now called casualty hospital, is assuming the functions

of the base hospital.

The transportation between the casualty and stationary hospital is

usually by ambulance train. From this base, or stationary hospital, the

soldiers are transported farther back by train, boat, or ship to the

various general or convalescent hospitals.

I gather, from a most careful reading of Colonel Goodwin's contribu-

tions, from other accessible literature, and from personal conversations
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with those who have been at the front, that this scheme, diaf^raTii-

matically shown in Fig. 16 by (Joodwin, represents what was expected
to be the nsnal ])roce(hn-e, })nt, as a matter of fact, has been changed by
con(hti()ns which could not ha\'e been foreseen. There are, however,
definite principles which should guide the medical officer and all of
those under him in this so-called surgery of the advance.
There must be a regimental aid post for the first dressing, but it will

be impossible to arrange for any major operation in this environment.
Practically, here nothing but first aid can be administered. Then all

the wounded must be moved back to a more protected place, where
these first dressings can be changed, and some minor emergency opera-
tions performed. Here, if i)()ssible, the wounded should be diflcrentiated
and all those on whom operations are imperative should be hurriedly
transported to the casualty clearing station.

In some instances it might be possible to transport certain types of
wounded directly from the regimental aid post to the casualty clearing
station for innnediate operation. For example, a})dominal wounds.

]\Iedical Service. Zone of Advance. Battalion-regimental Aid
Post. According to Colonel Goodwin, each infantry battalion is

furnished with one medical officer, one corporal and four medical-corps
rnen. From the battalion itself there is detailed a sanitary unit con-
sisting of one non-commissioned officer and eight men; also sixteen
stretcher-bearers with eight stretchers. The stretcher-bearers are,
therefore, not taken from among the medical-corps men. These
medical-corps men have had special training in first aid, in the fixation
of fractures, and correspond in training to the hospital nurse.

During the quiet period the battalion medical officer looks after the
sick,' the majority of whom, as a rule, remain on duty; the more serious
cases are marked " Hospital" and are turned over to the field ambulance.
If you look at the diagram (Fig. IG) you will observe that the territory
of the field ambulance in the British Army extends from the battalion
regimental aid post to the main dresssing station, that is, the transporta-
tion for the sick is the same as for* the w^ounded.
This battalion medical oflicer is furnished with a pocket case of instru-

ments, a certain number of dressings, and drugs. The commissioned
officer and the medical-corps men are also furnished with a certain
number of dressings, antiseptics, and drugs. This equipment of the
battalion medical officer and his medical corps assistants is carried on
the back or belt.

During action the battalion medical officer establishes one or more
regimental aid posts in the rear of his battalion. The place should be
sheltered.

In trench warfare it is a definite dugout in communication with the
trenches. The battalion medical officer and his medical-corps men, the
sanitary unit and the stretcher-bearers are with the battalion wherever
this body may be. It is important to remember, therefore, that medical
officers live in the trenches with the soldiers, protect them from sickness
there, take care of them when they are ill, dress their wounds- there, and
transport them to the rear. Colonel Goodwin discusses the question
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of what should be the exact position of the medical officer in relation

to his battalion when this troop is in the first-line trenches. It is his

opinion that the medical officer should be with the commander of the

battalion, because there he is more accessible by telephone to all the

difl'erent trenches and can get immediate information when a soldier is

injured. He also states that the regimental aid post in a dugout should

be as near as possible to the battalion headquarters and near the main
communicating trench. A wounded man, therefore, in being carried

to the dugout for first aid, is on his way to the second dressing station

(advanced dressing station).

When the battalion moves to attack, it is Colonel Goodwin's opinion

that the medical officer should move forward with his commandant,

although there is some difference of opinion as to this point.

Fir.si Field Dressing. According to Colonel Goodwin, every officer

and soldier carries a first field dressing. They do not call it a first-aid

dressing. In the present British first field dressing, besides the usual

sterile gauze, there is an ampoule containing iodine.

There is, therefore, for the dressing of the wounded, their own first

field dressing which is carried in a pocket of the right side of the shirt,

and the extra dressings carried by the surgeon and the men of the

medical corps. It is not noted whether the stretcher-bearers carry any

additional dressings.

Colonel Goodwin writes: "The medical officer should direct such of

these casualties as are able to walk, to go back, taking shelter, as far as

possible, until they meet the stretcher-bearers of the field ambulance

bearer division who are coming up from behind. Those wounded
who are unable to move should be placed in shelter under shell craters,

in trenches, etc., and first aid performed as rapidly as possible. They
will be attended to and remoAcd by field ambulance stretcher-bearers

on arrival."

It must be recollected that as the battalion advances, so must the

regimental aid post be moved forward, and following the regimental

aid post, there come the stretcher-bearers of the field ambulance, because

the field ambulance also has its stretcher-bearers, as mentioned by

Colonel Goodwin above.

It is impossible to describe this moving battalion, or even the attacked

battalion in the trenches, or to quote Colonel Goodwin more fully. But

the impression which I wish to convey to my readers is that there is not

much chance for surgery in the zone of the regimental aid post.

Colonel Goodwin describes the surgery of the regimental aid post as

follows :
" This is necessarily almost altogether in the nature of first aid,

and the placing of the wounded man in the nearest position of shelter.

The immediate treatment will consist of:

Arrest of hemorrhage.

Application of first field dressing.

Relief of pain—administration of morphine.

Application of supports to fractured limbs.

For the immobilization of fractures in this front-line treatment, one

may utilize the rifle, short pieces of wood and slings.



MILITARY SURGERY 225

It is very important to direct all who help in this first-line treatment

never to handaj^'e too tightly, never to apply the toiUMiiqnet for hemor-

rhage unless necessary to save life. When the tourniquet is applied,

make a careful note on the tally, so that it can be removed at the next

dressing station.

According to Colonel Goodwin, the regimental aid post is usuall\' from

a quarter to one-half mile behind the front-line trenches and close to the

communication trench. In his book he gives an excellent diagram (Fig.

17) of an improvised regimental aid post. Here there are more dressings

and apparatus for heating water and milk, but practically nothing more
can be done, beyond the first field dressing, with the arrest of hemorrhage,
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the relief of pain, and the immobilization of a fracture. If it has been

po.ssible to do this before the soldier reaches the regimental aid post,

the soldier is not redressed unless it is necessary, but he can be given a

hot drink of some kind; if he is very much shocked, he can be kept at

the regimental aid post a few hours, and then transported by the field

ambulance back.

To one who has never been in the trenches and who has never met a

surgeon with experience in the trenches, it is difficult to get a conception

of the actual conditions there, and, of course, these must vary with the

intensity of the action and the number of wounded.
A properly trained medical-corps man could, if he had the time and

when he is not under direct fire, disinfect a wound with iodine or any
other antiseptic, cover the wound with the first field dressing of dry

15
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gauze, immobilize the fracture with the rifle or improvised splint, put

on a tourniquet for the temporary cheeking of hemorrhage, and give the

man a hypodermic of morphine. If the surgeon were present, it would

probably be possible for him, in addition, to rapidly ligate a bleeding

artery, or be more thorough in disinfection. However, as I stated before,

not much is done for the wounded man until he arrives at the regimental

aid post.

If the surgeon is supposed to be with the commander of the battalion,

he cannot always be in the regimental aid post unless he has assistants,

so that it is quite possible that much of the first field dressing in the

regimental aid post has to be done by the medical-corps men.

Colonel Goodwin, in Part III of his book on Notes for the Military

Svrgeon, in describing sanitation in war, pays particular attention to

trench sanitation. I would advise every military surgeon to read this

in detail. Here one will find some excellent sketches of the different

tvpes of trenches.
^
Field Avibidance Zone. As indicated before, the zone of the field

ambulance begins at the regimental aid post and ends at the main dress-

ing station. In the American Army this is the zone of the field hospital.

This field ambulance or hospital is supplied with surgeons, medical-

corps men, stretchers and stretcher-bearers. The British field ambu-

lance is composed of 9 medical officers, 1 quartermaster, 241 men of

other ranks, 7 motor ambulance cars, 3 horse ambulance wagons, 3

operating tents, and \'arious other carts and wagons for transportation

of* stores. It is therefore a large unit. It sends its stretcher-bearers

forward to the regimental aid post to bring the wounded to the advanced

dressing station whence they are moved back by horse ambulance to

the main dressing station. The field ambulance in the British Army,

according to Colonel Goodwin, consists of a bearer and a tent division.

The bearer division has 3 medical officers, a number of non-com-

missioned officers, and 108 stretcher-bearers; that is, IS stretcher squads

with 6 bearers to a stretcher. This regulation is often changed by in-

creasing the number of squads to 27, and decreasing the number of

bearers for each stretcher from 6 to 4.

In the tent division of the field ambulance we see the first provision

for the treatment of the wounded in which it is contemplated that they

will remain to be fed and allowed to rest. This tent division consists of

6 medical officers, non-commissioned oflScers and men trained in nursing,

cooking and clerks for records. This tent division mans the advanced

and main dressing station.

Colonel Goodwin remarks that the ambulance wagons of this field

ambulance are brought forward as far as possible in order to relieve the

stretcher-bearers and make their carry as short as possible.

It may even be possible, if the roads are good, to get the ambulance

quite near the regimental aid posts.

Later, I shall discuss transportation more in detail. In this zone

between the regunental aid post and the advanced dressing station

many methods have been improvised to meet the emergencies due to

the condition of the ground and the dangers of shell fire.
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The moment the wounded reach an anibuhmce, it is quite possible,

if the roads are good, to transport them back directly to the casualty

clearing station without passing through tlie advanced and main dress-

ing stations. Cases properly labelled at the regimental aid posts and
demanding hnmediate oi)eration will probably be transported in this

way, if it is possible. It is important to note here that the bearers

leave with the ambulance both the soldier and the stretcher, and take

from the ambulance an empty stretcher. It is one of the duties of the

medical officers in the field ambulance to see that every ambulance

which moves to the front carries with it a proper number of empty
stretchers.

Another thing for the medical officers to bear in mind, is that the

empty ambulance can be used to transport to the front extra dressings

and supplies reriuired in the regimental aid post. The regimental

medical officer can telej)hone directly to the advanced dressing station,

or send orders back by the stretcher-bearers, but Colonel Goodwin tells

me that it is always a good plan to send some extra dressings, especially

splints, whether they are requested or not.

The injured man, therefore, is transported back to the advanced

dressing station, the main dressing station, or the casualty clearing

station. He arrives with the first field dressing and some form of

fixation, and a tag indicating the nature of the injury. Colonel Goodwin
gives the following directions for what I would call the "second" field

dressing: Injection of antitetanic serum oOO units, if this has not been

given in the regimental aid post and noted on the tally. Remove the

first field dressing. Colonel Goodwin writes that this dressing is usually

too tight, either because the first bandage was improperly put on, or it

has become too tight, due to the swelling of the limb. He is of the

opinion that the first field dressing is always contaminated. Colonel

Goodwin's directions as to the second field dressing is as follows : Remove
the patient from the stretcher; place the injured limb on a sterile sheet;

wear gloves; cleanse the surrounding skin; remove hopelessly torn

tissue.

If further action is necessary, give the patient an anesthetic, enlarge

the wound, disinfect, drain; ligate bleeding vessels. Do not plug the

wound unless it is essential to check oozing, and then make a note of it

on the tally.

It is very difficult, even after reading Colonel Goodwin's clear descrip-

tion and after talking with him and others who have been at the front,

and after reading all the a\'ailable literature, to picture exactly what is

done, but I am certain there is no uniform rule. It seems almost

impossible to expect much of the first field dressing unless it can be

carefully applied by the regimental surgeon in the regimental aid post.

Although it is possible to do some operations in both the advanced and
main dressing stations, or in the field hospital of the American Army,
apparently up to the present time the equipment is meager, and the

place for operative work seems to be the casualty clearing station of the

British Army, or the evacuation hospital of the American Army.
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Advanced Dressing Station. The advanced dressing station may be

in a large dugout, as it is often in the zone of fire, while the main dressing

station will probably be in a building. It is interesting to note that the

American field hospital provides tents. I am told that such a field

hospital equipment was sent to France in the beginning of the war, and
the entire equipment still remains unpacked in the attic of the American
Ambulance. As I will discuss later, the automobile hospital is taking

its place.

In placing these advanced or main dressing stations, select a place

near a good road leading directly to the casualty clearing station;

provide, if possible, for two entrances—one for the receipt of wounded,

the other for the discharge of the wounded after they are redressed.

The personnel of the advanced or main dressing station should be

divided into four sections: A. A group having to do with receiving,

recording and classifying the wounded. This is a very important

function, and the probabilities are that it should be at least superintended

by a surgeon. B. Nursing group. There will be cases of shock for

immediate treatment and some emergency operations to prepare for.

According to Colonel Goodwin, no operation should be performed at

these dressing stations unless it is urgent. He speaks of operations for

the arrest of hemorrhage and tracheotomy, that is, no more than could

have been done at the regimental aid post. C. Kitchen. Apparently

the kitchen only supplies hot drinks—not much more, therefore, than

the regimental aid post. D. Pack store, apparently for equipment, the

arms and ammunition taken from the wounded soldiers, etc.

He remarks that if buildings are not available, it may be necessary to

use tents.

He is very clear in his description of everything in this zone of the

field ambulance, except in regard to what is actually done in these

dressing stations. In his lecture on "The Collection and Evacuation

of vSick and Wounded from Front to Base," he' writes: "On arrival

at the advanced dressing station cases are further treated; dressings,

when necessary, are reapplied ; splints and immobilizing apparatus may
require readjustment, and the cases are sorted into groups, cases with

abdominal wounds are despatched, without the least delay, to the

casualty clearing station which has been detailed for the reception of

such cases."

In his second lecture on War Surgery, he writes of the treatment

at the field ambulance and casualty clearing station, but does not differ-

entiate clearly what can or should be done at the two dressing stations

—

the advanced and main. We now clearly know what should and can be

done at the casualty clearing station.

Motor Amhidance Convoy and CasnaUy Clearing Station. There does

not seem much doubt that there will be further development of the motor

ambulance for transportation and that the personnel in the casualty

clearing station will be increased.

At the present time in the British Army a motor ambulance convoy is

' Military Surgeon, June, 1917, xl, 614.
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coinpo.scd of 1 iiu'diciil olliccrs, IS noii-cominissioiied officers, then 4
officers and 139 men t'loni the Army Service Corps, 50 motor ambu-
lance cars, 4 touring cars, S motorcycles, 4 lorries. The motor ambu-
lance goes as far forward as possible and brings the wounded back at
once to the casualty clearing station. An enormous number of wounded
can be transported in a comparatively short time.

Casualt}/ Clearing Station. In the Ignited States Arm>- this is called

the emcuatiou hospital. In the j)resent war it has really become a hos-
pital, but in the sense that only emergency operations are done here,
and then the patients are transported to the base hospital as quickly as
l)ossible. It is therefore in this sense a casualty or evacuation hospital.

The British e(iuipment consists of 7 medical officers, 91 men of other
ranks, sisters and nurses. Here, for the first time in the zone of advance,
we meet women nurses.

Apparently, "Mademoiselle Miss" (pul)lished by W. A. Butterfield,

of Boston) writes of her experiences from what jjrobalily corresponds to
the casualty clearing station. The title of the book is: Letfer.s' from an
American dirl, ivith the Rank of Lieutenant, Serving in a French Army
Hospital at the Front.

Goodwin writes: "On arriving at the casualty clearing station the
cases are further dealt \\ith. A \ast amount of operating is performed
in these units, and, at ])eri()(ls when heavy casualties are occuring, it

will be found necessary to considerably augment the normal staff of

7 medical officers."

"Matters will frequently be so organized that one casualty clearing

station is set apart for the reception and treatment of abdominal or head
wounds, all such cases being despatched to this special casualty clearing

station as soon as possible."

The necessity for evacuating or clearing "this casualty clearing

station"" is not due to the fact that the wounded could not be properly
dealt with over a longer })eri()(l of time, but that room must be made
for the next batch of injured. The i)robabilities are, it would be more
difficult to administer a larger casualty clearing station than a base
hospital of the same size.

Ambulance Trains. Stationari/ and General Hospitals. The trans-

j)ortation from the casualty clearing station to the Stationary or Base
Il()si)ital is usually by train. This hospital is far removed from the zone
of shell fire, unless the army retreats. Of course, during the present war
these hospitals have the most modern equipment in every way.

If the results are not good in the base hospitals, it is chiefly due to late

intervention, and not to lack of surgical skill, or deficiencies in equipment.
The ambulance train always carries a personnel of 3 medical officers,

3 nursing sisters, and 47 of other ranks. I shall discuss this later under
transportation.

The size of the stationary, or base, hospital is gradually increasing

from oOO to 1 ()()() or more patients.

What happens to the wounded after they are discharged from the base
hospital will be discussed when I review Colonel Robert Jones' book
Notes on Military Orthopedics.
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War Surgery. Colonel Goodwin's book, from which I have quoted

largely in the previous pages, is divided into three chapters: (1) Organi-

zation, and Administration; (2) War Surgery; (3) Sanitation. The
subject of this book comprised a course of lectures in the Army Medical

School in Washington, and these lectures have been published {Military

Surgeon, loc. cit.).

His short, but excellent resume of war surgery is of unusual interest,

because the author went to France with the First English Army, com-

manded a field ambulance with a cavalry division during the retreat

from Mons,^ and apparently had experience in every zone, except at

the regimental aid post, and this experience continued until a few

months ago.

Colonel Goodwin reiterates what all writers mention when he says:

"The results of military surgery in the present war have proved dis-

appointing."

Although he mentions Wright's " lymph-lavage" method, we can

readily infer that he does not favor asepsis for wounds in this war.

In a modern battle from 5 to 25 per cent, of casualties may be

expected. The proportion of killed to wounded is usually about one

to four.

If we- suppose that a battalion contains 300 men, and each battalion

has 1 medical officer, and this entire battalion advances, there would

be 75 casualties; about 60 would be wounded and living. These would

have to be dressed by the 1 medical officer and 5 medical-corps men.

There would be eight stretchers.

According to figures, 20 per cent, would be able to walk, leaving 48

to be carried on' eight stretchers, that is, there would be six trips for

each stretcher—not a difficult task if the distance is not too great or

the ground too rough.

Of these 60 wounded, about 36 to 40 would have wounds of the

extremities, and at least one-half of these would be fractures. There

would be about 12 wounds of the head, 6 wounds of the chest, and 4

abdominal wounds. One can see from this that it would be quite pos-

sible to differentiate, at the regimental aid post, the head, chest and

abdominal wounds, and transport them back rapidly to the special

casualty clearing station.

It is important also to remember that in the present trench war

only 25 per cent, of the wounds are from rifie or machine gun, while

75 per cent, are from shells.

Shock. Colonel Goodwin writes that in every convoy of wounded

will be found a certain number of men suft'ering from shock due to

hemorrhage, exposure to cold, wet and hunger. The proper treatment

of these cases is often difficult, and transportation delayed, due to the

large number of wounded and the heavy shell fire.

Shock is more frequently observed when the wound involves the

abdomen or chest; or when there is a large soft-part wound with com-

pound fracture of the femur; or when the wounds are multiple, and

1 Military Surgeon, August, 1917, xli, 169.
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yet each sinf]jle \vouiid may not be serious. Loiij; aiul roufrh transpor-

tation may a^^ravate tiie shock.

lie suggests that in cases of this kind tiie patient shouhl he allcjwed

to rest one or two hours, e\en postponing the (h-essing or examination
unless there are indications for this interference. Some cases will be
able to take hot nourishment by mouth, but when this is contra-indicated

by nausea or vomiting, give per rectum warm salt solution with glucose.

When the shock is extreme, saline should be given subcutaneously. As
to drugs, he only mentions pituitary extract.

Wound Treatment. For small, superficial wounds with no gross

infection, Colonel Goodwin advises 2 per cent, iodine and a dressing

of dry antiseptic gauze. For extensive, foul wounds, he recommends
a moist dressing. The gauze may be wet in carbolic acid 1 to 60, sodium
chloride 5 per cent., lysol 1 dram to the pint. Provision should be
made for free drainage. Fractures should not be bandaged, except over

a splint. The wound should not be sutured. In retaining the wet
dressings over these extensi\-e wounds, the many-tailed bandage is

more useful than the roller bandage.

He speaks of the fact that some of these extensive, foul wounds should

have been thoroughly cleansed with the patient under an anesthetic

at one of the dressing stations, or at the casualty clearing station.

When this has not been done, or if the wound is still extensively foul

after it has been done, more extensive procedures may be indicated at

the casualty, or base, hospital. The wound is enlarged, the dead
marginal tissue cut out, foreign bodies removed, counter-incisions made,
if necessary. He expresses the opinion that at this third dressing, when
the wounds are foul, powerful antiseptics are not desirable.

Colonel Goodwin then describes Sir Almroth Wright's method, but

advises that in the majority of cases carbolic acid in 2 per cent, solution

should be added to the salt solution. Baths and continuous irrigation

have proved useful in deep sloughing wounds. Sunlight stimulates

the wound when it is granulating. Good results have been observed

from flavin and hypochlorous acid, or eusol.

The Carrel-Dakin treatment is described last, because he considers it

the most important, and states that it has supplanted all other methods
of treatment to a large extent in the British hospitals. I empha-
size this statement of Colonel Goodwin, because one American writer

has made the emphatic statement that the Carrel-Dakin method has

not been employed, except in isolated instances, by British surgeons.

I am glad to have this opportunity to publicly correct this statement.

We will not quote here Colonel Goodwin on the Carrel-Dakin treat-

ment, because I expect to extensively review Carrel's and Dehelly's

book on Infected Wounds.
(ichs- dangrene. Colonel Goodwin's description is so clear and brief

that I am sure it will be helpful to young military surgeons who have

not encountered this distressing wound complication. The symptoms
usually occur within the first three days. They may appear within a

few hours. In a few cases the onset may be delayed several days.

The sjTnptoms are crackling, brownish discoloration, or the so-called
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bronzing, of the swollen, tense limb, with foul gaseous discharge, offen-

sive odor, the general s^inptoms of extreme degrees of intoxication

—

cold extremities, low blood-pressure, dry tongue, subnormal tempera-

ture. The treatment should consist of free incision, removal of dead

tissue, through cleansing of the wound, hydrogen peroxide, drainage.

If the extremity is warm do not as a rule amputate. If they are cold

and insensitive amputate at once.

Tetanus. This was a serious factor only during the first few months

of the war. Five hundred units are now injected at once, and this dose

is repeated at the base hospital, in all severe wounds. If symptoms

develop, give 3000 units and repeat every second or third day. The

risk of anaphylaxis is not serious.

Wounds of Large Bloodvessels. His short summary corresponds

pretty closely with the conclusions reached by me in previous

numbers of Progressive IVIedicine. He writes: "Primary ligature

of the large vessels is rarely necessary and always undesirable. In

arterial hematoma, operation may be indicated because of secondary

hemorrhage, continuous increase in size of the pulsating swelling, second-

ary diffusion, threatened gangrene from pressure, tlireatened suppura-

tion. The operation of choice is ligation of the artery above and below

the injury. In arteriovenous aneurysm the indications for operation

are practically identical, and the operation of choice is the same. In

aneurysmal varix, the majority of cases do well.

Fracture. The splints recommended and illustrated by Colonel

Goodwin are: Captain Colin Mackenzie's^ splint for compound fracture

of the humerus. This splint is not described or pictured by Colonel

Jones, who prefers a modified Thomas splint.

Page's thigh splint (Fig. 20). This splint is not mentioned by Jones.

Thomas's splint (Fig. 19) . This is a form of apparatus very popular in

the British Army, and I will describe and illustrate it in my discussion of

Colonel Jones's book, when I will also consider his abduction frame for

use in pelvic and gluteal wounds. This is illustrated and described by

Goodwin.
These splints—Mackenzie's, Page's, Thomas's, and the different

types of Jones's abduction frames, are splints that can be furnished to

tiie regimental aid posts; they can be carried there by the field ambu-

lance and its bearers who go to the regimental aid post without the

burden of the wounded man. These splints can be adjusted rapidly

and, so far as I can learn, are the best means of fixation which will allow

redressing of the wound without disturbing the fixation apparatus.

The British medical service supplies to the zone of advance, from

base hospital to regimental aid post, material for making metal field

splints. They are packed somewhat like children's blocks in the field

fracture box; they consist of five-foot lengths of mild steel, drilled with

holes at one-inch intervals; split steel rivets go with these drilled laths

of steel. In the different dressing stations these splints can be made

up in the quiet periods. Fig. 20 illustrates the method of putting these

» Lancet, March 25, 1916.
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splints togctlicr. I am iiiforined tliiit the Fivncli use aliiiiiiuuin splints,

but I gathered from conversation with Colonel (loodwin that this mild
steel is cheaiXM- than aluininum and just as easily and (|ui('kl,\- riveted

and molded into the splint desired for a special purpose.

Piaster of Paris is not reconnnended by Colonel Goodwin and is

practically condemned by Colonel Robert Jones.

I would advise industrial surgeons in this eountr\' to purchase a
numl)er of the s])lints recommended by Goodwin and Jones, and
illustrated in their books, and try them out.

General Treatment. In compound fracture, unrestricted drainage.

Never bandage the limb without first applying a splint, padding it

well with wool. When the wound is from a rifle bullet with a small

wound of entrance and exit, and no extravasation of blood, cleanse the
wound, dr<'ss and immobilize. But when the wound from the rifle

has an exit wound of the explosive type, explore under anesthesia,

remove foreign bodies, blood clots and any completely detached frag-

ments of bone. There seems to be much difference of opinion as to

what to do with the completely detached fragments of bone. Colonel
Jones takes it out, washes it in alcohol and puts it back. Then open
the wound freely, irrigate, cut away dead tissue and excise the edges
of the skin wound; drain thoroughly. Keep the drainage tube from
contact with large vessels, and do not let them pass through defects

in the bone. Do not use gauze wicks. The best form of irrigation is

the Carrel-Dakin.

This treatment of a comi)()und fracture represents the methods
pretty universally employed, but 1 get the impression that success

depends upon how early after the first field dressing this treatment and
drainage are introduced, and on the most minute attention to the
details of drainage and irrigation.

Later, I will point out that the ultimate restoration of function

depends largely upon the surgeon's knowledge of military orthopedics,

now so thoroughly established })y Colonel Robert Jones.

When the fracture is caused by a shell or deflected bullet, enlarge
the wound, cleanse, establish free drainage. When there is only a
wound of entrance, make a counter-incision for the removal of clots and
drainage.

Fracture of the Hvnicnis. As a primary field dressing one can use
short wooden splints and bandage the arm to the side, Mackenzie's
splint (Fig. 18) or Thomas's splint. At the base hospital these splints

may be continued, or Page's splint substituted. Then Colonel Good-
win mentions Strohmeyer's cushion. lie does not illustrate it, and
it is not pictured or discussed by Colonel Jones.

. Fracture of the Femur. In the zone of advance, if possible, anesthetize,

apply extension and immobilize in a Thomas knee splint (Fig. 19), or

a Page splint (F^ig. 20). When the patient reaches the base hospital,

make counter-extension and continue the Thomas s])lint. When the

fracture is near the hip-joint, employ Robert Jones's abduction frame.

Colonel Goodwin, in speaking of the Balkan splint, is of the opinion

that it is difficult to maintain sufficient extension with it, while the
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\'Suppori

Fig. 18.—Captain Colin Mackenzie's splint for compound fracture of the humerus.

(Described in the Lancet, March 2.5, 1916.)

Fig 19 —Thomas's knee splint applied for fractured femur, remforced with short

thigh splints. Mode of application: (a) Strapping of adhesive plaster is applied

to the sides of limb, omitted, for the sake of clearness, in the fi^re. (^K^ the lower

end of extension strapping is attached a length of stout bandage, (c) Ihe ring ot

splint is passed over the foot and up the liml) until it rests firmly against the tuber

ischii. id) Pull the extensions tight, turn ends round each side bar and tie over lower

end of splint, (e) If desired, local splints may be applied to the thigh Ihe skin ot

the buttock should be attended to by the nurse every day, the skm being pressed,

and a fresh portion drawn under the splint.

Prop to support sp?u/t u7/d 7?///^

Straps to cross ttfjg/h

Yyg 20 —Page's thigh splint. Tliis splint may be readily made up from the metal

strips in the field fracture box.
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Hodgen wire suspoiision splint needs constant attention and readjust-

ment. Tlie long Liston splint shonld not be used during transporta-

tion, because the i)erineal band causes considerable swelling. If one
has nothing but this splint, he emphatically says: "Leave ott" the

perineal band during transit." Page's splint can easily be made up
from the bands of mild steel and can therefore be substituted when the

Thomas splint is not available. This Page's s|)lint made of mild steel

can be bent into shape like a Ilodgen splint if (Icxion at the hi])- and
knee-joint are desired.

Apparentl}^, Goodwin and Jones agree pretty well as to splints.

Colonel Goodwin does not mention plaster of Paris. Colonel Jones
writes: "I would not condenni the use of jjlaster altogether, nmch as

I dislike it, but it should be used w^ith discrimination. It should be
fixed in such a way that the limb remains in extension and in good
alignment, and that the circulation of the limb is in no way hampered."

Indications for Amputation. This may be called for as a primary
measure when a limb is hopelessly shattered, when it is gangrenous
from arterial injury, or when advanced gas gangrene has set in. As a
secondary measure, amputation may be necessary, because the wound
is taking an unfavorable course. Carrel in liis book quotes Tuffier's

statement which is now well known throughout the literature of this

war. Tuffier found that 70 per cent, of amputations were necessitated

by the infection and not by the extent of the anatomical lesions.

Knee-joint. Wounds of the knee-joint are more serious than those

of any other joint. A treatment successful here will probably do for

any other joint. The types of injury to the knee-joint are as follows:

1. Effusion without lodgment of the bullet in the joint. In cases

of this kind it may be difficult to tell whether the bullet has passed

through the synovial cavity or merely bruised the synovial membrane.
A bullet may perforate the synovial sac without injury to the bone, or

the bone, one or more, may be similarly perforated.

In cases of this kind be conservative. If there are effusion and signs

of infection, aspirate and study the effusion bacteriologically; act on
the findings.

I am most interested in this statement of Colonel Goodwin, because

this is what I have advocated in Progressive Medicine since 1899,

and I got this from the teaching of Dr. Halsted, Professor of Surgery

at the Johns Hopkins Medical School.

2. When the bullet has lodged in the syno\ial cavity or in one of the

ends of the bone and the A\'ound is small and there is no sign of infec-

tion, leave alone until healing has taken place. However,* if there is a

free fragment of a shell, or a distorted rifle bullet, remove it at once

irrespecti\'e of s}ini)toms.

3. When the synovial cavity has been opened, carefully disinfect;

drain, if indicated; immobilize. (In my experience, I agree with

Halsted that drainage of a joint cavity is not a good thing, unless it

must be done. Rubber is always better than gauze. I have found, if

the wound is left o])en for irrigation, one can usually dispense with

drainage tubes.)
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4. When the patella is fractured, it is possible to remove the frag-

ments and suture the synovial membrane, but when the ends of the

femur and tibia are comminuted, the majority of cases require amputa-

tion, although some good results have followed excision. Colonel

Goodwin has had the most satisfactory results with flavin in wounds

of the knee-joint.

When the wound of the knee-joint is seen at the front, the tissues

are shattered and soiled, and the main vessels and nerves torn, amputate

there at once. In other cases disinfect the skin, remo^•e \'isible and

palpable foreign bodies; do not employ drainage tubes at this stage.

Fix in a Thomas knee splint; never use a short splint. When the

patient arrives at the casualty or base hospital, shave and thoroughly

disinfect the skin again, immobilize the joint in slight flexion; take

.r-ray pictures. If there are signs of infection locally, or bacteriologi-

cally, open the joint, remove foreign material, excise the wound, use

Carrel-Dakin, and not strong antiseptics.

When there is only effusion, high temperature does not necessarily

mean infection. Aspirate, however, always and examine bacteriologi-

cally. Repeat aspiration if effusion reforms. If cultures and cover-

slips are sterile, do not operate; if infected, try first, after aspiration,

injections of formalin-glycerin 2 per cent., or iodoform-ether.

(In my experience, as recorded in Progressive Medicine, the

quickest results when the effusion contains bacteria are obtained by

immediately jierforming arthrotomy and irrigation of the joint.)

Head Injuries. We have noted before that the percentage of head

injuries will be from 10 to 20. These cases should receive first field dress-

ings and be selected for rapid transportation back to the first station

equipped for operation, usually the casualty clearing station. Colonel

Goodwin emphasizes the fact that in apparently superficial head

wounds there may be extensive splinters and depression of the inner

table of the skull. He does not describe the primary first field dressing.

The object of operative interference is the relief of cerebral symp-

toms, prevention of future complications. The nature of the operation,

in the majority of cases, is cleansing the wound, removal of bone frag-

ments and foreign bodies. In the technic of the operation, excise the

scalp wound, irrigate with hot salt during the operation, remove bone

fragments, and when there is intracranial pressure, make a large bone

flap. All of these cases require drainage. The drain ad\-ised is a per-

forated metal tube. According to Colonel Goodwin, decompression is

rarely called for in the early stage of a wound. The probabilities are

that the skull is fractured and comminuted, and the blood has an

outlet. Earlier intervention, with excision of the scalp wound with the

remo\al of bone fragments, cleansing the wound and drainage, will

probably pre\'ent, in a large number of cases, the secondary complica-

tions due to infection.

From this description one can see that the operative intervention

in the early stage of head wounds is not a very difficult or formidable

procedure, and could be done at the main dressing station.
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Spinal Injiiri/. As in civil practic-e, so in military surgery, treatment

is (lisa|)f)()iiitint!:. When the .r-rays show a frajijment of l)one or shell

in the si)inal canal, ()i)erate. Colonel (loodwin advises that the urinary

bladder be irrigated with a solution of (luinine sulphate, 2 grains to the

ounce. This is, of course, designed to prevent urinary infection.

JVoiiuds of the Clir.si. If the soldiers do not die at once, the prog-

nosis is good, even if they are considerably shocked. There may be

emphysema, "^riie important elements of first treatment are rest, mor-
phine, very small quantities of food. Do not transport for at least a

week. Do not aspirate the hemothorax during the first week. Of
course, when tlie hemothorax becomes infected, it must })e promptly

drained as for emi)hysema. The troublesome bronchitis is apparently

relieved by iodide of potassium and carbonate of ammonium, 3 grains

of each. (In the early days after a chest injury this mixture may upset

the stomach, and should then be discontinued. Morphine in small

doses is the most helpful drug.)

Abdominal ]\'oint(ls. According to Colonel Goodwin, a large propor-

tion die on the battlefield.

Wounds of the lirer and Jxidney usually do well and seldom require

operation. If there is much bleeding in the latter, nephrectomy should

be performed. The indications for operation on wounds of the small

intestine are: Time within twenty-four hours; certainty that the peri-

toneal cavity is opened; patient's symptoms are becoming worse; con-

ditions for operation satisfactory. Before closing the abdomen search

carefully for any bleeding-point.

Trench Foot and Frost-bite. This distressing wound is due to long

exposure to cold and wet in soldiers whose general circulation is low-

ered by their depressing environment, and, in addition, the circulation

of the limbs is interfered with by tight shoes and boots. In lighter

cases there is but anesthesia and edema; in second-grade cases there

are cyanosis, edema with bleb formation; in the worst cases, gangrene.

Preventive Measnres. In winter, especially on cold, wet days, every-

one exposed should wear looser boots which have been thoroughly

greased; even the i)uttees should be more loosely applied. Socks

should be changed more fre(iuently and the feet kept dry. Apparently,

rubber boots are better for this exposure than the ordinary army shoe

or boot. In addition, the feet and legs should be greased. Men exposed

should be given hot food more frequently and urged to keep in motion.

During last winter the British adopted a French method under the

term Trench-foot \\ ash Mouses. These laboratories were two or three

miles behind the foremost trench. The men of one company at a time,

before going into the trenches, reported at these wash houses and washed
their feet in the following j)rei)aration:

Soft potash soap 1000 parts
Powdered canijjhor 25 "

Powdered borate of soda 100 "

While this toilet of the feet was going on, the regimental chiropodist

treated the corns and abrasions. The feet were thoroughly dried and
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dusted with a powder composed of camphor, talcmn and boracic acid.

This treatment was a great improvement over the greasing of the feet,

and the men preferred it.

One can see that Colonel Goodwin is somewhat skeptical, that even

methods of this kind will prevent trench foot, if the soldiers are allowed

to remain in the trenches too long at a time.

Gas Poisoning. Colonel Goodwin observed some of the first cases

in April, 1915. The gas was chlorine, and the British and French armies

were unprepared. The losses were serious. At the present time both

the allied armies are well protected, and the losses are slight. Appar-

ently, the German gas has changed, and late or delayed effects are being

observed. That is, the gassed soldier is apparently doing well, when,

after a few days, death takes place suddenly, with all the s\Tnptoms

of acute pulmonary edema. Protective measures are most important,

because the treatment of gassed cases is not satisfactory. In brief, it

is: Rest, oxygen, stimulating expectorants, such as carbonate of

ammonium (atropine and ipecac are contra-indicated), venesection, if

there is marked cyanosis.

Sanitation. I wish it were not out of place to review here this sec-

tion of Colonel Goodwin's book. It has to do chiefly with sanitation

in the trenches. With this form of sanitation our army and its medical

officers have had no experience.

I handed this chapter to one of my friends in the Health De]jart-

ment of Baltimore. He read it with the greatest interest and profit,

and I gathered, from his comment, that all public health men in this

country should familiarize themselves with the details. There is appar-

ently no question that through medical science and human ingenuity,

combined with a great deal of connnon-sense, armies have been ])ro-

tected in the worst possible environment in which a human being can

live, and one cannot help remarking that perhaps many of these

soldiers were better protected by the medical corps of the army in the

trenches than they were at home by the public health departments.

But it must be added here that the medical department of the army

was given the authority and the means—conditions up to the present

time rarely accorded public health departments.

It seems quite likely that the drawn game of the war in the trenches

so far has been due to the fact that medical science has been equally

distributed and all the armies on the western front haA'e been equally

protected from disease.

First Aid in War. In Progressive IMedicine for December, 1915,

I reported in detail in regard to the First-aid Conference held in Wash-

ington, August 23, 1915 (p. 217). A Board of Standardization was

appointed by the President at that time, and the results of their two

years' work is about to be published. I may get the manuscrij^t in

time for a brief review, but at the present writing it is not available.

In Progressive Medicine for December, 1916, I gave a brief note

on the progress of first aid in industrial medicine and surgery, and a

very brief reference to first aid in war (p. 249).

In a careful study of the literature since the beginning of this war.
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in correspondence and conversation witli men who lia\e been at the

front, I have been able to obtain vcr}' few data.

I have only met one medical officer who spent some time in the

trenches. Surgeons there apparently do not write.

In conversation with Dr. Ale.xis Carrel, of the Kockefeller Institute,

a few days ago, he gave as his opinion that it wouM be ideal, if it were
possible, to have but one dressing, and then transport the j)atient to

the nearest hospital where an operation, if indicated, couI<l be per-

formefl under anesthesia in the proper environment. The time between
the first dressing of the injured man and his admission to this hospital

should be as short as j)ossible. This primary dressing should consist

of the application of sterile gauze to the wound, and the fixation, if

the injury is to the extremity, of a simple, (luickly applied splint.

Hartman, a graduate of Johns Hopkins, wrote me recently that

many of the wounds of the extremities are most efficiently dressed at

the regimental aid i)ost and transported back rapidly to the hospital.

In dressing the wounded man, the clothes and shoes are not removed;
the clothes are cut to expose the wound. The wound is covered with

dry gauze. The lower extremity is fixed in a Thomas splint, using the

shoe for extension. Hartman says that these patients are transported

with comfort. A modification of the Thomas splint is used for the

upper extremity. Abdominal, chest and head wounds receive a simple

dressing and are transported back rapidly to the nearest hospital if

operation is indicated.

In the beginning of the war all the surgeons at the base hospitals

commented unfavorably on the frequent change of dressing and the

many applications of iodine. Ap})arently, to a large extent, this has

been improved. However, it is verj^ difficult to get at the exact facts.

At the present time the chief difficulties are, first, getting the wounded
man to the first-aid station; second, to transport him back rapidly.

All authorities seem to agree that at the first dressing station nothing

could be flone beyond the application of a first dressing of sterile gauze
and the fixation of the extremity. An operation under an anesthetic

here is practically impossible. Of course, the patient can be given a

hyi)odermic of morphine for pain, the antitoxin for tetatius and gas

bacillus can be administered. But for anything beyond this there is

no time and not the proper environment.

It might be possible to inject some of the wounds and deeper cavities

with some antiseptic fluid, or antiseptic paste. In fact, the probabili-

ties are that this has been tried. Carrel, however, is of the oi)inion that

nothing could be expected of the application of any antisej^tic known
at the present time. The wound is filled with blood, foreign bodies,

torn and lacerated tissues, and the probabilities are that there are

cavities and recesses into which no antiseptic could be forced. These
huge wounds require opening under an anesthetic, the removal of foreign

bodies, a careful dissection and removal of the torn and dead tissues

—

an operation which could not be done at the front, nor even at the
first and second dressing stations.

It is to be remembered that the simple bullet wounds do well under
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the ordinary first aid and fixation, but in this war the number of such

wounds is relatively small.

Then again, in modern warfare fighting is not continuous, but inter-

mittent. Colonel Goodwin describes it as "long periods of inactivity

and short periods of hell." Given the largest medical personnel, the

number of wounded during the period of activity is so great that there

is only time at the front to do the things I have mentioned.

In the report of results of different treatments, as a rule we know

the number of hours elapsed between the time of the primary dressing

and the time the patient reached the hospital for the thorough treat-

ment. But I ha^'C been unable to ascertain whether any record is kept

of the actual time which elapses between the receipt of the wound and

the first-aid treatment. In some cases it might be possible to apply

the primary dressing in a few minutes; in others the patient may remain

untreated for hours, even a day or two. None of the first-aid tags

record the time of the injury, only the time of the primary dressing.

Then again, there is no record of whether the individual wounded man
was the only one, one of a few, or one of a great number treated at the

regimental aid post. The efficienc>' of this primary dressing must be

influenced by the number of wounded to ])e dressed in a certain space

of time by the regimental medical personnel. It is quite true that this

personnel may be increased, but, nevertheless, this factor of the num-

ber of wounded must be considered in estimating the results of treat-

ment. Then, while the transportation may not take a very long inter-

val of time, it may be rough and painful. The general condition of the

patient and the local condition of the wound are tremendously influ-

enced not only by the time, but by the character, of the transportation.

That a soldier comes to a hospital with a Thomas, or any other splint,

is not a positive indication that the splint has been properly applied.

Its application may have increased pain and hemorrhage; it may not

have prevented movement of the broken bones. The possibility of

exposure to cold, and the absence of liquid nourishment during trans-

portation are factors which would influence the results.

A study of the literature on the results of the same wound treatment

with the same methods, impresses one with these other factors.

The cause of the failure may lie with any one of the factors which

have acted before the patient received the operative treatment in the

nearest hospital to the rear, and have nothing to do with the treatment

there. Yet, in the contributions of surgeons who are ad^'ising different

antiseptics and different methods of treatment, these other factors are

not considered. It is surprising to see that in almost any type of wound

treated by almost any well-known method, ideal results have been

obtained. In cases of this kind one must naturally conclude that

something from the time of the infliction of the wound to the time of

the operati\'e treatment had not taken place in the group with good

results, but has occurred in the group in which the results were less

satisfactory.

In spite of every attempt, it seems impossible, up to the present

time, to change the methods of wound treatment in the zone of advance
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SO far as the medical personnel is concerned. The soldier is dressed

by one group of surgeons in the regimental aid i)ost, and then passes

to the rear. During this transj)ortati()n and i)ct'ore his ultimate recov-

ery, he comes under the sui)cr\'ision of a mnnher of groui)s of surgeons,

each one of which may prefer a diflerent antiseptic, a different method
of drainage, and a diH'erent fixation splint. Only the last group know
the results of their treatment. If the results are not good, they can
place the discredit to the treatment received before the soldier came
under their care. If the result is an ideal one, they may incorrectly

claim the credit for themselves, while the result was really due to some-
thing that had been done before, or to something that had not happened.
We cannot expect as much from first aid in war as we can from first

aid in industrial j)ractice, and, as I will discuss later, we have not as

yet ascertained the real value of first aid in industrial injuries when
this is applied by a lay individual.

Surely, the fighting soldier has not the time, nor the environment
to do much for his injured comrade. His business is to fight. The prob-

abilities are that a soldier can be taught as well, and perhaps better,

than an industrial worker about first aid. But the modern soldier has

so much to learn, and as at the present time we have no evidence that
first aid by him will do any good, it seems just to conclude that it

would be far better to spend more time in instructing him in regard to

personal hygiene, the care of his feet, and how to keep well, than how
to dress his own or his comrade's wound.

It is the responsibility and duty of the medical officers and personnel

assigned to the regiment to look after the wounded. The sanitary

corps and stretcher-bearer should recei\'e special instructions in the

dressing of Avounds, in the application of splints, and in the various

methods of transporting wounded men.
First-aid Package. In the American Army every soldier carries a

first-aid package consisting of gauze impregnated with bichloride of

mercury to which is attached a bandage. There is no reason why this

should be discontinued, and no reason why the soldier should not be
instructed how to apply it to himself or to his comrade.

Colonel Goodwin, the representative of the British Army in the

Surgeon-General's Office, Colonel Russell and myself were recently

appointed by the Surgeon-General to go over the United States first-aid

package and first-aid instructions given the American soldier. After

considering the question from every stand-point, it was decided that

there was no available evidence to justify any change. The present

first-aid package is the most durable provided to any army, as it is

packed in a metal case. When these are exhausted, the probabilities

are that the metal case will be discarded. We had nothing to justify

placing iodine in this first-aid package.

The British first-aid package contains an ampoule of iodine, but
Colonel Goodwin was rather of the opinion that this would be changed,
as there seems no reason for the soldier to apply iodine himself. It is

therefore an unnecessary expense.

The British first-aid package devised by Colonel Goodwin seems to

16



242 SURGERY OF THE EXTREMITIES

present one distinct advantage over ours, because the color of the

gauze pad, which is to cover the wound and which should not be handled,

is different from the color of the bandaging part, so the one who applies

it can readily distinguish by this contrast between the part that may
be handled, and the part that must not be handled. The bandage is

stained a light brown, the dressing is slightly pink, or blue. The proba-

bilities are that when we need more first-aid bandages for our army,

this idea will be adopted.

The larger, so-called shell dressing, is not given to the soldier, but to

the medical-corps man.
First Aid for the Trenches. This little book was written in 1916

bv Captain Somerville Hastings, Royal Army Medical Corps (The George

U. Harvey Publishing Co., Inc., 107-109 Lafayette St., New York). I

am informed by Colonel Goodwin that this is not an official publication

and that, so far as we know. Captain Hastings has not observed its prac-

tical application in the trenches.

However, it is the only book that I can find dealing with this subject,

and for this reason it should be carefully considered.

I do not know whether I am the one to judge, but it impresses me
more as a book for the members of the medical corps and not for the

soldier. Captain Hastings remarks that the book contains some simple

instructions for saving life that every soldier should know.

Every soldier is liable to be wounded and, if no doctor or stretcher-

bearer is present in order to render skilled assistance, the man himself

or his comrade should have some slight knowledge of the simple facts.

In this book he states not only exactly what should be done, but also

why.
There are five chapters in the book entitled: Wounds; Broken

Bones; I'nconsciousness, Suffocation and Burns; On ^Moving Injured

Person; On Help in the Trenches.

Wounds. Here are discussed shock, bleeding, and the poison of

wounds. It is undoubtedly important that every individual should

understand how bacteria get into an open wound. This should be

part of the instruction in personal hygiene. In regard to shock, Captain

Hastings calls attention to the proi)er position, and keei)ing the wounded

man warm, and that if he is bleeding, he better not be moved. How-
ever, in modern warfare it may be absolutely essential to remove the

wounded to a place of safety. The danger of further injury may be

greater than the danger of transportation.

Captain Hastings writes: "If the patient is conscious he can be given

sOup, tea or coffee." As I understand it, such hot drinks are rarely

available until the patient reaches the regimental aid post. The only

drinkable that a soldier should have on his person is the water in his

canteen.

Now Captain Hastings comes to the most difficult problem—how to

teach the soldier the necessity of not handling the wound. He tries

to impress upon his readers the importance of non-interference. Then,

again, he cautions them to try to keep themselves and their undercloth-

ing clean, because particles of both will be carried into the wound. He
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then mentions how the Japanese took carbohited baths and steamed
their clothes before going into action. So far as I know, no provision

has been made for this in the trenches.

Then Captain Hastings writes: "If yon are able \'on should try to

destroy the i)ois()n()us germs in a wound by pouring into it tincture of

iodine." I have just noted Colonel (Goodwin's opinion that this iodine

should no longer be furnished the soldiers. The majority of authorities

are against putting iodine in the hands of soldiers or industrial workers.

Fig. 21.—Iluiidkercliiefs applied a.s bandages for wounds o

(3) shoulder, (4) arm, (-5) elbow, (6) hand, (7) thigh. (Ha;

Trenches.)

....-, uf U) head, (3) forehead,
(Hastings, p'irst Aid for the

Then Captain Hastings describes how to apply the first-aid dressing,

which apparently all agree that the soldier should understand.

Bleeding. This is the dilemma of all first-aid books. However, these

elaborate descriptions with illustrations appear in every first-aid book.

From my study of the question, I am impressed that the chief difficulty

is to instruct the lay mind when the bleeding is sufficient to justify

measures to arrest it. The treatment of bleeding by a tourniquet is
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not difficult to teach, but this method has an element of danger—if it

does not check the artery, it increases venous hemorrhage; if it does,

the circulation to the limb is completely cut oflF, and the tourniquet

must be removed within one or two hours. I am rather of the opinion

that the number of lives which will be saved by teaching laymen how

to check hemorrhage with a tourniquet is too small as compared with

the risks of the life of the limb in the large number of individuals who

would have the tourniquet applied needlessly.

Fig. 21 illustrates the application of handkerchiefs as bandages for

wounds in different parts of the body. But the British first-aid pack-

age does not contain this han^lkerchief, but a bandage of a different

kind. Von Esmarch favored this form of first-aid dressing, and many

Fig. 22.—Tourniquets on arm and thigh. (Hastings, First Aid for the Trenches.)

authorities today are of the opinion that the package, both for the sol-

dier and industrial worker, should contain, in addition to the one now

supplied, an Esmarch handkerchief bandage and at least one roller

bandage. Our medical-corps men have all three. A former First-aid

Commission of the United States Army recommended this handkerchief

bandage as well as an ampoule of iodine, but this recommendation was

not adopted.

Fig. 22 shows how the tourniquet should be applied to the arm, leg,

and thigh; Fig. 23, digital compression of the temporal artery with a

compression bandage on the head for bleeding from the scalp. Fig.

24 illustrates how to compress vessels of the neck; Fig. 25, how to com-

press the subclavian; Fig.' 26, the femoral artery below Poupart's;
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No (loiil)t hospital-corps men and strctclu'r-hoarcrs should know
these methods, l)ut it is a c|uestion whether the soldier should.

Broken Bancs. Here again we are confronted with the question

whether it is worth while to teach the soldier or industrial worker the

simpler methods of temporary fixation of a fracture of the upper or

lower extremity. The consensus of opinion indicates that this is far

more important than any instruction on hemostasis. 1^'igs. 27 and 28

illustrate the methods advised by ('ai)tain Hastings for fracture of the
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experience, for fractures of the leg in industrial injuries, a pillow or

blanket is the best means of fixation for the transportation. In military

practice, a coat will do. When the fracture is of the thigh, and there is a

stretcher, the patient can be placed on the stretcher, the limbs pulled

straight and bandaged together, the uninjured limb acting as a splint.

When splints pictured in Figs. 31 and 32 are applied by a lajinan or a

soldier, the bandages are apt to be tied too tight. This danger is not

present in applying the sling for the forearm.

Fig. 24.—Pressing on bloodvessels of neck for wound of neck. (Wound not shown.)

(Hastings, First Aid for the Trenches.)

Fig. 33 shows a simple bandage for fracture of the lower jaw. A
single turn of the handkerchief is just as good. The first-aid package

makes an excellent temporary bandage for fractures of the lower jaw,

and there is no doubt that this little support gives comfort.

Unconsciousness, Suffocation and Burns. It is not at all difficult

to instruct the la^Tnan how to tell when an individual is unconscious,

but to teach him the differential diagnosis as to the causes is impossible.

Captain Hastings attempts to describe unconsciousness from concussion

or stunning, from shock or loss of blood, from suffocation and gassing,
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and picturt's methods of artificial respiration. I am inclined to the

opinion that it is not worth while to atteni])t instrnctiiiK an army in

artificial resj)iration. The problem will he (liflicult cnoiiuli with the

hospital corps and stretcher-bearers.

Captain Hastings advises for a burn to cover it w ith a moist dressing.

He does not state what it shonld b(> moistened with. J am inclined to

think that burns and scalds should be left alone until they come under

the care of the m(Mlical personnel.

Fig. 25.—Pressing on ljloo(.lvc-nnc-l ht-liinil collar bone lor niccdiiig from wound of

shoulder. (Hastings, First Aid for the Trenches.)

On Moving Injured Pcrson.s. This is an excellent chai)ter, as it

describes methods of transportation when the stretcher and bearers

are absent, or when it is impossible, on account of the narrow trench

with sharp turns, to use a long stretcher.

The photographs (Figs. 34 to 56) are so excellent that they need no
description beyond the legend.

These photograj)hs demonstrate that the simplest method of teaching
is through an illustration, and motion pictures of this kind could be
part of the entertainment of soldiers during the periods of inactivity.

The probabilities are that this will be arranged for our troops in France.
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According to Colonel Munson, of the Medical Department of our army,

motion-picture theaters are to be supplied to all our training camps for

instruction and entertainment.

On Health in the Trenches. This is a very important and interesting

chapter, and, after reading it, one wishes that the chapter on hemorrhage

had been shorter or omitted, and this one lengthened. Captain Hastings

emphasizes the importance of prevention. In civil life we know how
difficult it is to impress the public that the best treatment for any illness

is^not to get it.

Sore Feet. Even when the boots fit well and are not new, the feet

should be washed at least after every twenty miles of marching. The
socks should fit well and be washed frequently.

The details of the preparation of the feet for the trenches are gi\'en by

Colonel Goodwin on page 2.37.

Fig. 2G.—Pressure on the artery in the groin for bleeding from wound of upper
part of tlugh. (Hastings, First Aid for the Trenches.)

Boils. Prevention depends upon frequent bathing, avoidance of

constipation, and of excess of meat in the diet.

Soreness in the Crutch. Keep the parts here clean, use a powder.
Cotton underclothing is better than woolen.

Trench Fever. Captain Hastings seems to think that one of its

causes are dirty mess tins, and urges constant cleanliness.

Lice. If the war literature can be considered accurate, lice must be

as gi'eat a nuisance on the firing lines as flies and mosquitoes in some
of our camps. We now know that flies and mosquitoes can practically

be eliminated by proper sanitary precautions. The best prevention

against lice is clean underclothing. Rountree, Professor of Medicine of

the University of Minnesota, is investigating this problem. It is not
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always possible for a soldier to get a daily batli, or to hoil his under-
clothing, but it seems possible to impregnate the underclothing with
some chemical wliich will drixc the lice out without being irritating or

poisonous to the skin.

Captain Hastings suggests the following articles to be carried by every
soldier: Clean handkerchiefs, safety pins, stout string, a small roll of

adhesive plaster, rhubarb jjills, a bottle of five-grain tablets of asi)irin,

and a small tin box of eciual parts of boric acid and starch. This powder
is to be employed for the feet and crutch.

Fig. 27.—Large handkercliief sling—first stage. (Hastings, First .\id for the
Trenches.)

Transportation. Archibald and jMcLean/ from their eighteen months'
service in France, describe transporation as follows: The wounded
soldier is carried, usually without delay, by the battalion stretcher-

bearers through a communicating trench to the regimental dugout
station about 500 j'ards. Here he receives first aid. Then there is

another 500 yards by stretcher-bearers to the horse ambulance. This
1000 yards' journey through a muddy, slippery, uneven trench is often

> Annals of Surgery, 1917, Ixvi, 280.
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rough. The horse ambulance carries the wounded back a mile or two
to the motor ambulance. Due to the condition of the roads behind the

firing line this is pretty bumpy. The motor ambulance transports him
to one of the dressing stations, or directly to the casualty clearing station.

(See description and diagrams in my review of Colonel Goodwin's book.)

The motor ambulance transport may be rough, and in some cases there

may be still another transfer to a railroad train.

Fig. 28.—Large handkerchief sling, complete. (Hastings, First Aid for the Trenches.)

Surgery of the Advance. Having reviewed Colonel Goodwin's book,

there seems little left to say in regard to this problem, but, as Goodwin
admits, there are many unsolved questions and plenty of room for

improvement. In a very careful study of the literature, I failed to find

many reports of what goes on in the regimental aid posts where the

primary dressing is applied and the first fixation put on. I have looked

upon this as a silent zone. However, in a few contributions sifting

through to me in personal letters from France, I have gotten the

following impressions

:

All authorities seem to agree that a well-equipped hospital, possibly
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Fig. 29.—The sleeve sling. ii ^. , ..: .^ . ;i- Trenches.)

Fig. 30.—The overcoat sUng. JIaslings, First Aid tor the Trenches.)
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mobile (for example, the automobile ambulance hospital which I

described last year; the French have a number of these, and Flint,

Professor of Surgery in Yale, is the first to organize one for the United

States) should be placed as near the firing line as possible. To these

Fig. 31.—Rifle splint for fractuii iu:s, First Aid for the

Trenches.

}

hospitals would be sent, by rapid transportation, the most severely

wounded and those in shock.

Up to the present time, nothing has been expected of the ordinary

first-aid dressing. It simply covers the wound and prevents secondary

Fig. 32.—A broken leg treated by two pieces of ration l)ox.

for the Trenches.)

(Hastings, First Aid

infection. The results hoped for in the beginning of the war from iodine

and other disinfecting agents have apparently been disappointing. In

the primary dressing there is no time and no environment for more than

the injection of the deep wound through its external orifice with a disin-
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fectant, but, so far as I could loarn, all tlie many att('Tiij)ts have been
failures. It would be ideal if we eould inject some fluid or paste which
would temporarily end^alm the contents and surfaces of the wound.
Connell, of New York, in a personal communication to me is strongly

of the opinion that this is possible and he is now investigating along

these lines.

Fig. 33.—Treatment of a broken lower jaw-bone by two pieces of bandage.
(Hastings, First Aid for the Trenches.)

If he succeeds in his endeavor, the primary infection of the wound
can be held temporarily in check until the wounded soldier reaches a

hospital where the proper procedure of free incisions under an anesthetic

is possible. Other authorities are of the opinion that this primary
embalming of the wound is impossible.

The primary fixation of wounds of the extremities is possible at the

front, and in many instances is accomplished with the greatest success.

The regimental surgeons need special training in the application of the

simpler splints, and should be amply provided with these splints.
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The most difficult problem is transportation. In my remarks on
shock, I brought this out. In the first place it is almost impossible

to keep the wounded warm in winter, and, in spite of the best fixation,

the roads are so rough that it seems impossible to make the transport
painless. Everyone comments upon this. So far as I know, there is

no provision for the heating of ambulances, or the treatment of shock
during transportation. Even in summer, shocked patients need arti-

ficial heat.

Fig. 34.—The human crutch, ordinary position. (Hastings, First Aid
for the Trenches.)

The methods of transportation are well described by Colonel Goodwin
in a general way, and more in detail by Archibald and McLean and by
Porter.^ Between the regimental aid post and the first equipped hos-

pital there are not only different forms of transportation which require

changing of the wounded from one to the other, but different dressing

stations. Apparently, the object of these dressing stations is to do what

iLoc. cit.
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was not (lone at the ref,nmental aid post or to do it better. The majority
of authorities are of the opinion that redressiiis,^ should he redueed to a
minimum. That is, the i)atient should i)e transported from the first

station to a \vell-equii)ped hospital as rapidly as possible. I'p to the
present time it seems to be impossible to accomplish this with the great
majority of wounded in aetion.

Fig. 35.—The human crutch, complete support,
for the Trenches.)

(Hastings, First Aid

One will find a good description of the first dressing station behind the
Austrian Army by Lieutenant-Colonel J. H. Ford' and a short note on
the method in the battle of the Somme in a letter- from London.

Proust^ is strongly of the ojnnion that the intermediate dressing
stations in the so-called surgical ambulance are not only unnecessary,
but harmful. There seems to be, however, a considerable difference of

1 Mihtary Surgeon, August, 1917, xH, 179.
2 Journal of the American Medical Association, 1910, Ixvii, 1313.
'Bull, et mem. de Soc. de Chir. de Paris, 1917, xliii, 84; reviewed in Surg

Gynec. and Obstet., 1917, xxv, Abstr. 258.
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opinion as to what should be done in the various rest or dressing stations

in the so-called ambulance service between the regimental post and the

first well-equipped hospital which in the British scheme is called the

casualty clearing station. Fiolle et Fiolle^ seems to be in favor of moving

the operation station forward, even within the zone of fire, while Albert

Martin^ argues against this.

Fig. 36.—Carrying wounded m tlic arms. (Hastings, First Aid for the Trenches.)

J. Lalesque,^ from his experience in the ambulance at Verdun, did not

transport his severely wounded farther back, but kept them at the

advanced station, treated their shock and later operated on them with

siiocess, even for abdominal wounds. His primary disinfection was

with balsam of Peru.

R. Pique^ also favors an advanced operating post, even up to the first-

aid station, for the treatment of wounded who cannot endure transpor-

' Rev. de Chir., 1916, .xx.xv, 302. ^ ibid., 1916, xxx-v, 235.

,'-R.e\dew in Journal of the American Medical Association, 1917, Ix-viii, 1586.
'* Surgery, Gynecology and Obstetrics, 1917, xxv, Abstr. 148.
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tation. Tliis advanced ]K)iiit sliould be a post reached by stretcher-

bearers farther forward tliaii either horse or motor aiiil)ulanee can reach.

He is of .the o])iiiion that this group of cases will die if they are trans-

ported, and some of them may be saved by keeping and treating them
there. He reports such cases.

Fig. 37.—Carrj-ing w lack. (Hastings, First Aid for the Trenches.)

Opi)el/ a Piussian surgeon, pleads for bringing competent surgeons

nearer the firing line so that emergency operations which must be done
there can be done by the most skilled surgeons. He says in this group
little is to be hoped for after transportation and later surgical treatment.

Bowlby and Wallace- are of the opinion that motor transport to the

casualty clearing station is the keystone to the system, because only in

this first, well-equiped hospital can the indicated surgery be done. The
same skilled surgeon in the environment of advanced stations cannot
accomplish the same result.

* Review in Journal of the American Medical Association, 1917, Ixviii, 1073.
2 British Medical Journal, 1917, i, 721 ; review in Journal of the American Medical

Association, 1917, Ixix, 153.

17
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Apparently, Makins^ is of the same opinion.

It is to be recollected that, in the beginning of the war, the casualty

clearing station was equipped chiefly for receiving and evacuating the

Fig. 38.—Fireman's lift, first position. (Hastings, First Aid for the Trenches.)

wounded to the base hospital. Apparently, it is rapidly becoming the

chief operative hospital in the zone of advance.

A. Chalier^ advocates the operation in one of the advanced dressing

stations.

Fig. 39 the Trenches.)

Cheyron'^ agrees with Carrel that the wound can be embalmed at the

primary dressing. He employs Menciere's iodoform-Peruvian-balsam

spray.

1 British Medical Journal, 1917, i, 789; review in Journal of the American Medical

Association, 1917, Ixix, 242.
. ,,,.,*

2 Progres med., 1917, xxxii, 179; review in Journal of the American Medical Asso-

ciation, 1917, Ixix, 320. ^ , . _„
3 Review in Journal of the American Medical Association, 1917, Ixix, 73.
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Fig. 40.— 1 uvuiau'.-^ Im, u..ul ,yw,ii,i,,i.. JL..-,;.ii^s, First AiJ ...i ;!,c Trenches.)

Fig. 41.—Fireman's lift, Iw.um. |H,.^,uwii. , i ;...,> w.,^-. i ... . .Ud for the Trenches.)
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Vincent^ also favors primary disinfection. He employs a powder

—

10 parts calcium hypochlorite and 90 parts boric acid. It is sprayed into

the wound and covers the external wound thickly. It should not be

used in wounds of the thorax and abdomen. It is to be remembered

that Watson-Cheyne injected the wounds with a bismuth paste contain-

ing some carbolic. Colonel Goodwin informed me that it was not

successful.

Fig. 42.—Fireman's lift, complete. (Hastings, First .Vid lur the trenches.

)

In the beginning of the war, both English and French surgeons

attempted to disinfect the wound at the primary dressing. The French

as a rule used iodine, the British carbolic acid. Every antiseptic seems

to have been tried. So far as I can make out, the men who still favor

this method are in the advanced zone and do not see their cases again,

while the surgeons farther back, who have an opportunity to observe

^Bull. de I'acad. de med., January 30, 1917, Ixxviii, 136; review in Journal of the

American Medical Association, 1917, Ixviii, 1009.
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the results of this treatiiieut, are of the opinion that it is ineffectual.

The consensus of opinion seems to be that to really disinfect a wound it

nuist i)e thor()U<,dily <)i)ened, cleansed of its contents, and the devitalized

tissues excised. As Depage has shown, the sooner this is done after

the wound is inflicted, the less necessary becomes the antiseptic; and
the later it is done, the more necessary the antiseptic, but the less its

effect. Carrel has also demonstrated that, with his method, the fresher

the wound the (juicker tlu> disinfection, the older the wound the longer

Fig. 43.—The temporary trench stretcher prepared.
for the Trenches.)

(Hastings, First Aid

the period of treatment, and when the wound is first seen in the phleg-

monous stage of acute inflammation, except of the gas-gangrene type,

little can be accomplished by incisions and disinfection.

Unfortunately, the whole history of the empUninent of drugs in medi-
cine and surgery has demonstrated the great inaccuracy of the ordinary
clinical observer, and in this war history rej)eats itself. We have to be
skeptical of all claims; nevertheless, the impossible is sometimes accom-
plished. Bull has found the toxin for the gas bacillus, which all other

bacteriologists failed to find, and has also apparently discovered the
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antitoxin. Carrel seems to have developed a scientific and precise

treatment for infected wounds in which clinical observation is checked
by bacteriological examination, and the final test is an aseptic wound
which can be closed.

From this we may hope that some protective or curative serum, or

some chemotherapeutic agent, will yet be discovered which can be
applied in the primary dressing. At the present time it seems impossible

in the majority of cases, to create in the regimental aid post an environ-

ment which will permit surgical intervention and the beginning of the

Carrel method of sterilization of the wound.

Fig. 44.—The temporary trench stretcher loaded. (Hastings, First Aid
for the Trenches.)

Wound Treatment. Carrel's Woukd Treatment. The so-called

Carrel-Dakin treatment of infected wounds has excited more interest

than any other new method devised from the experience in the treat-

ment of wounds in this war.

One should read the book just published, written by Carrel and
Dehelly (Paul B. Hoeber, 67 East 59th St., New York,'' 1917). The
more carefully one reads the book, the more one becomes impressed that

it is a great contribution.
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The principles uii(lerl\'inj:: tlio nu>tho(l and its details cannot he fi;rasped

in a moment, although tlie i)rineiples are not new, nor the details of the

treatment too eoinplieated, if it can he i)roved that the results justify

the more diflieult procedure. It is fortunate that the French go\ern-

ment has allowed Carrel to return to this country and that the SurKeon-

(ieneral of our army has acceijted the offer of the Rockefeller Institute.

There has heen huilt on the <j;round of this Institute a complete

hospital for the treatment of wounds hy the ("arrcl-l )akin method.

Fig. 45.—The I ic Trenches.)

and there has })een estahlished in this hospital a postgraduate school.

Groups of officers from the Medical Reserve Corps will attend this school

and receive intensive training in all the details of the method. The

probahilities are that chief surgeons, or one of their assistant surgeons,

assigned to the division hospitals of the cantomnent camps throughout

the country, will attend this course, and then establish in his division

hospital a secondary school of instruction.

Whether the Carrel-Dakin method ultimately wins out as the best
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Fig. 46.—The two-hand seat. (Hastings, First Aid for the Trenches.)

Fig. 47.—The four-hand seat. (Hastings, First Aid for the Trenches.)
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Fig. 48.—The rifle seat prepared. (.Hastings, I'lrsr Aid tor the Trenches.)

Fig. 49.—The rifle seat in use. (Hastings, First Aid for the Trenches.)
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Fig. 50.—The human strotclicr, unliuuied. (,lia->tiiigh, First Aid for the Trenches.)

Fig. 51.—The human stretcher, loaded. (Hastings, First Aid for the Trenches.)
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method, 1 lei'l coulidcut, t'roin my reading' of tlir book and the literature,

from my inspection of the experimental war hospital, and from my
conversations with medical officers who have taken the course, that the
instruction received there is practically essential for the majority of

American surgeons, and will be of inestimable value in the treatment of

infected wounds in this war.

The majority of American surgeons have had little exjjerience with
infected wounds. Our operative wounds seldom suj)i)urate. When we
operate for infections, simple methods of drainage usually suffice. Even
the wounds in industrial accidents are rarely of the character of shell

wounds in this war, and simpler and more crude methods seem to give

satisfactorv results.

P'iG. 52.—Carrying an injured patient hy means of iiis elothinfi. Preparing to lift

(one bearer is niissingj. (Hastings, First Aid for the Trenches.)

The average yoiuig American sin-geon has, as a rule, given little

attention to the problem of an infected wound, chiefly because he is

rarely stimulated by actual cases to give this subject much thought.

As P wrote in a ])aper before the American Surgical Association in

1915, surgical l)acteriol()gy has become a lost art. The average surgeon
today pays little attention to bacteriology.

In view of the fact that the majority of surgery is aseptic, surgeons
have not retained the art of drainage, known to the older generation.

The principles of asepsis have been substituted for antisepsis.

Carrel and Dakin have revived the interest in surgical bacteriology,

1 Progressive Medicixe, December, 1916, p. 272; Surgery, GjTiecologj- and
Obstetrics, 1916, xxiii, 182.
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have experimented anew with chemotherapeutic agents used in anti-

septic surgery, and have improved the methods of drainage.

No one anticipated the huge wounds and the infection that were
encountered in this war. Preventive medicine apparently was pre-

pared, and the diminution in communicable infectious diseases and
preventable diseases has demonstrated that the great development in

preventive medicine was in reality a preparation for war on a world-

wide scale. Unfortunately, surgery was not prepared, except in the

skill, ingenuity and great number of well-trained surgeons. It is for-

tunate that we have the material capable of being trained in the newer
methods, and it seems as if Carrel and Dakin had formulated the method
in which all of us should be trained.

Fig. 53.—Carrying an injured patient by means of his clothing. Moving off.

(Hastings, First Aid for the Trenches.)

The great dangers in these huge infected wounds are the primary
mortality from infection, the increased niunber of necessary amputations
for infection, and not for tissue destruction; the prolonged healing of a

suppurating wound which leads to numerous complications, and the

greater number of permanent disabilities.

The evidence seems to show that if the Carrel-Dakin method can be

instituted at the proper time and carried out in all its details, there will

be a lower mortality, a great reduction in the number of amputations

and that the large wounds will be closed at an earlier period. For
this reason the number and character of permanent disabilities will be

tremendously reduced.

If this proves to be correct, this method of treating infected wounds
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in war will tremendously reduce human suilering, it will reduce the cost

of the war, both during the jjeriods of activity and for years afterward,

and during the war will decrease the wastage of men and therefore

increase the fighting efUciency of the armies.

In attempting to establish a method for the treatment of infected

wounds, we must throw aside petty jealousies, avoid travelling along

lines of least resistance, be willing to go through the mental labor of

mastering a more complicated scheme, and be willing to undertake a

method which will throw a greater burden upon the medical persoimel,

provided that results justify this increased effort.

At the present time many experienced surgeons are of the view that

the Carrel-Dakin method of treatment is too complicated, and that

Fig. 5-1.—The blanket stretcher. Unrolling beneath patient. (Hastings, First .Vid

for the Trenches.)

simpler methods can be devised to accomplish the same results. But
I am unable to find the e\'idence to substantiate any of these statements.

We may grant for the moment, although it is not proved, that other

methods will make the same reductions in mortality and the number
of amputations, but this leaves the most important results to be

ascertained.

The earlier closure of the woimd ai)parently is an essential feature in

war surgery from every stand-point.

The sooner the wound is closed, the less becomes the seriousness of

the complications. Prolonged suppuration has more to do with destruc-

tion of tissue function than the primary injury.

Suppuration under control and the wound closed allow an earlier
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treatment of the bone lesion, nerv^e, tendon, muscle and joint complica-

tions. The entire orthopedic problem becomes simpler when infection

is successfully and quickly combated. Reconstruction and reeducation

can be begun earlier.

The shorter period of an open drained wound gets the patient out of

bed and out of the hospital and relieves congestion in the hospitals near

the front.

I am confident that if the results of the Carrel-Dakin method are to

be in the hands of all as they have been in Carrel's, there is no question

that too much time and energy cannot be employed in the instruction

of surgeons in the method, and any amount of time and energy will really

represent an economy in carrying out the method in all its details.

Fig. 55.—The blanket stretcher. Rolling blanket round rifles.

Aid for the Trenches.)

(Hasting.s, First

The Carrel-Dakin method gives its best results when it is carried out

in a properly organized and equipped hospital. This does not mean
buildings, but trained personnel and equipment.

The method begins with an operation performed under local or general

anesthesia. At this operation the wound is opened, so that every recess

can be inspected and palpated. Foreign bodies are removed, fragments

of bone are cleansed and replaced; devitalized tissue is trimmed; all

bleeding-points are ligated with chromic catgut (silk is contra-indicated).

Then the rubber tubes of proper size and shape are introduced in such

a way that the solution will come in contact with the entire surface of

the wound.
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These rubber tulx-s must be ])n)i)erly adjusted to ^dass lul)es, and the

glass tubes to a single larger tube eommunicating with an irrigating bath.

The limb must be properly fixed so that the fracture, if there be one, is

maintained in good position, and this fixation dressing must allow easy

access to the wound.

Each bed must be provided with an overhead frame to carry the

irrigating bath and the necessary extension apparatus.

Fig. 56.- -The blanket stretcher. Moving off. (HA.stings, First Aid
for the Trenches.)

The nursing personnel must be trained in the two-hourly application

of the Dakin fluid, and the proper supervision of the dressing and splint

apparatus.

Each surgical unit nnist have at least one individual trained in the

preparation of the Dakin fluid, and a bacteriologist trained in the

methods of estimating the bacterial count.

The surgeons need special training in the primary operation, especially

in relation to preserving fragments of bone and the application of the

drainage tubes, in the fixation of the splints, and in the various over-
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head extension methods. All the surgical personnel must understand
the methods of redressing, so that the danger of secondary infection is

reduced to a minimum. They must also have special training in estimat-

ing whether the tubes are working properly, how they can be readjusted

with the least discomfort to the patient and the least danger to the

wound. The surgeon must be able to supervise all the apparatus of

splinting and extension, and the minute technic of the constant flooding

of every recess. The surgeon must be able to interpret the bacterial

count, to supervise that the smears are made from the most inaccessible

cavities, and must be able to judge when it is safe to close the wound.
So far as anesthesia is concerned, and so far as making the incision

goes, the majority of our surgeons need no special training. But I get

the impression that the trimming of devitalized tissue and the thorough
and complete hemostasis will be quite different from the usual peace
operation. I also get the impression from Carrel that fine chromic
catgut is a safer ligature than silk. He seems to be of the opinion that
the Dakin fluid will be more likely to affect the silk than the chromic
catgut.

We all know that the best treatment of secondary hemorrhage is

prevention.

The majority of our surgeons need special training in the application

of the proper splints and in the technic of the various methods of

extension.

In peace surgery few have experience with the fixation of an extremity

in which there is an open wound. This is a much more difficult matter
than when the wound is closed.

The majority of our surgeons know nothing about bacteriology, or

the interpretation of the bacterial count in a smear under the microscope,

or the result of the culture study.

In my experience with teaching, I have found it easier to instruct my
interns to resect the stomach, remove gall-bladders, take out prostates,

perform decompression of the skull, than to properly treat an infected

wound of the hand or of the knee-joint.

The average young surgeon today is at ease when he explores a clean

abdomen, but at sea when he meets a localized infection, or a general

peritonitis. It is difficult to teach them when to drain in border-line

cases of appendicitis, or in perforated gastric ulcer. It is difficult to

teach them when to do enterostomy in perforating wounds of the

intestine and intestinal obstruction.

Surgeons who go to war today must turn their attention to surgical

bacteriology, to all the past knowledge of wound infection, to the

methods of drainage, to hemostasis that will guard against secondary
hemorrhage, to fixation splints which will allow the dressing of the

wound, and unusual methods of extension rarely employed in peace

surgery.

In peace surgery the surgeon's work is, as a rule, finished on the

operating table. The wound after this needs little attention. The
intern is chiefly concerned with treating postoperative gas distention

and washing out the stomach. The ward work has less to do with the
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wound aiul luon- to do with the individual. In war surgrry the tirat-

nient begins with the operation, and constant hourly supervision does
not end until the infection is controllefl and the wound closcfl.

The operative i)rol)lems in relation to hone, muscle, tendons, joints,

are not at all difficult, nor nnich different from those in times of peace.
The great problem is the combating of infection and accomplishing the
early closure of the huge wound.

This is why the Carrel school at the Rockefeller Institute is essential

as the beginning of the American great postgraduate study of wound
infection. It is j)ossil)le, and there is time, to train a sufficient number
of .surgeons now, so that when our armies reach the firing line, not onl\-

our hospitals, but our surgeons will be prepared for the better treatment
of wound infections. At the i)resent time the preparation of our hos-
pitals is far ahead of the preparation of our surgeons.

The instrumentarium necessary for the ( 'arrel-Dakin treatment of

wounds will not be at all difficult to obtain if this method is adopted at
once, and schools are established in all the division and base hospitals

in this country. Then, if the hospitals of the great industries adoi)t this

method, there will be such a demand that all the various things can be
made wdiolesale. At the present time, when the demand is comjjara-
tively small, the manufacturers, busy with other urgent calls, are not
interested in making a few rubber and glass tubes and the other small,
but essential, appliances.

I trust before this is published, that the demand for the Carrel-Dakin
apparatus will have become so great in this country that the supply will

be sufficient for all the needs when our war activities begin.

Major II. P. Cole, assigned as chief surgeon to the division hospital

at Macon, Georgia, has just finished his course at the Kockfeller
Institute, and has been given authorit\- by the Surgeon-Cieneral to
establish in his hospital the perfected Carrel-Dakin method. I trust
to be able to add to this article Major Cole's report.

I fear that some of my surgical colleagues in this country who do not
take the same view of the ('arrel method or who are attempting to
simplify it and devise a substitute, may create a dilemma and obstruct
the early acceptance of the Carrel method by the Surgeon-CJeneral's
Office, and interfere with its universal introduction into the military
and civil hospitals of this country. At the present time I know of no
substitute, and it seems to be the wiser procedure to immediately adopt
the Carrel method, introduce it into all our hosi)itals in all its details,

create a demand, so that the manufacturers can produce the necessary
adjuncts in sufficient quantities and at less cost, and what is just as
essential, more surgeons should inmiediately learn the method.
Sherman, of Pittsburgh, and Xolan, of Birmingham, well-trained

industrial surgeons are doing their part to get this method introduced
in all the large hospitals connected Avith the great industries of this

country.

Principles. Carrel's remarks should be read in the original. How-
ever, it should be forcibly stated that this method rests upon a most
painstaking and long experimental research with man\- antiseptics.

18
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Bacteria of various types vary in their number and virulence in different

localities. Apparently, in France, the number and virulence of the

bacteria in the soil is unusual. The clothes and skin of the soldier

become ' saturated with dirt containing organisms. In trench warfare

it seems impossible to arrange for daily bathing and daily cleansing of

the underclothing. The explosives employed carry pieces of clothing

and skin into the wound. The subcutaneous wound is usually large,

ragged, and filled with devitalized tissue and blood. The external

wound, or wounds, may be small. This wound is entirely different

from the compound fractiu-e treated by Lister. Here, as a rule, the

external wound was produced by the bone from within. Lister accom-

plished wonderful results by the simple application of a piece of lint

saturated with carbolic acid over the external wound. There is no

evidence that this carbolic acid permeated the wound of the compound
fracture and disinfected it. Although Lister attributed his wonderful

success to such disinfection and to the prevention of the entrance of

air, there is every reason to conclude that his result was due to non-

interference, that is, to not probing the wound with a dirty finger or

instrument, and the protection of the open wound with an antiseptic

covering from secondary infection.

We have long known, from the splendid experimental Avork of Colonel

La Garde, of our Army, that a bullet passing through the air is not disin-

fected. However, the ordinary bullet does not carry many organisms,

and a wound from such a bullet is less apt to be impregnated with foreign

bodies, clothes or skin.

In past wars, before the de\elopment of bacteriology and asepsis,

apparently the chief cause of suppuration in gunshot wounds was not

a primary infection, but a secondary one. I haAe revicAved this in

preA'ious numbers of Progkessr e Medicine.

In 1870, it was the rule of all military surgeons to probe the wound
with the unclean finger. From the experience of this war, there devel-

oped the principle of non-interference and immediate covering of the

wound with a piece of sterile or antiseptic gauze. Secondary infection

was eliminated to a large extent, and the majority of such bullet wounds

healed j^er primam. True, there were cases of suppuration, and the

majority of these, as brought out by von Reyher in the Russo-Japanese

war, were due to primary infection of a character and A'irulence beyond

the power of the tissues to take care of.

In this war the character of the wound is such that one cannot expect

the tissue to combat the bacterial infection.

In the first hours after the injury, the bacteria are mixed with the

blood, and devitalized tissue, and remain on the surface of the wound.

The rapidity of their multiplication depends upon more than one

factor. This is especially shown in gas-bacillus infection, which may
be very rapid or delayed.

The disinfection of these huge infected wounds is less difficult within

tlic first twelve hours, but, unfortunately, during this time it is almost

impossible to transport the Mounded man to an environment where

the necessary operation can be performed.

There seems to be no disagreement as to the first method of pro-
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cechire—the wound must be opened, the foreif?n boches reuKned, the

devitaHzed tissue excised, deta('h(>(I i)articles of bone cleansed and
rephic(>d, (h-ainaji-e instituted.

The (hll'erence of opinion begins M'ith the method of (h'ainage, the

antiseptic, if any, to be employed, and the methods of after-treatment.

The majority of authorities prefer rubber drainage tul)es to gauze.

.Apparently most surgeons have now discarded Wright's method of

lymph lavage encouraged by irrigation with salt solution.

The single disinfection of the entire wound with iodine, pure car-

bolic, alcohol or ether has proved disappointing. Carrel and Dakin,
after exi)erimenting with many antiseptics, finally selected Dakin 's

solution, the efficacy of which rests upon chlorine in a strength sufii-

cient to be antisejjtic, but not strong enough either to destroy the

tissues of the wound, or irritate the surrounding skin. This antiseptic

must be employed continuously until the secretions of the wound are

free of bacteria. Apparently this antiseptic is not devitalizing to the

vascular tissue of the fresh wound, nor inhil)itory to the new reactive

granulation tissue.

The chief cause of destructi\"e processes in a wound are the bacteria

themselves. In selecting an antiseptic to combat tliem, one must be
chosen which is not harmful to the tissues, nor toxic by absorption, nor

inhibitory to the normal healing jH'ocesses.

We cannot expect of an antiseptic more than that it will destroy

the bacteria on the surface of a wound and in the secretions. We
cannot ex])ect it to penetrate deeply. W'hen bact(>ria penetrate beyond
the surface of a wound, we must depend upon the general conditions

of the patient and the local activities of the granulation tissue. Of
course, when abscesses develop, they can be opened. The development
of an abscess is a sign of good general and local resistance. Diffuse

phlegmons can be excised and drained.

Fortunately, in the majority of cases of wounds of this character,

the bacteria are chiefly on the surface and in the secretions. The prin-

ciple of the technic rests upon opening the wound and placing the

drainage tubes in such a manner that the antiseptic; fluid constantly

bathes the entire surface and the most remote recesses and corners.

This antiseptic must be contimiously replaced because its })ower is but

of short duration.

Carrel, by his methods, seems to have accomplished these require-

ments. Apparently, it is easier to grasj) the ])rinci])]es of the method
than to learn in practice the details of the management.
Dakin's Solution. It seems unnecessary here to describe this in

detail. The chief complaint is that this antiseptic solution requires

an expert to make it, and that it is very unstable. ]\Iany are trying

to find a substitute. Of course, the ^arious manufacturers of chemicals

are attemjiting to make an ampoule or a tablet which can be dropped
in a certain (juantity of water and thus simplify the making of the

solution.

So far as I know, no such substitute has been obtained, although

there are claims for a number of them.

When it comes to the preparation of Dakin's fluid in any of our large
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civil hospitals or in any of the miUtary hospitals here or abroad, there

should be no difficulty. Someone can be found among the drafted men
with sufficient knowledge of chemistry to prepare this solution prop-

erly. The materials can .easily be supplied in bulk. The only difficult
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Fig. 57.—Conducting or "instillation"' tubes, rubber, with multiple holes, closed

at one end. ^4, tube 30 cm. long, pierced over a length of 5 cm.; B, tube 30 cm. long,

pierced over a length of 10 cm.; C, tube 40 cm. long, pierced over a length of 15 cm.;

D, tube 40 cm. long, pierced over a length of 20 cm.; E, tube open at both ends, and
pierced over a length of 20 cm. in its median portion (10 cm. = 4 inches). (Carrel

and Dehelly, The Treatment of Infected Wounds. Published by Paul B. Hoeber,

New York; ^lasson & Co., Paris.)

part of the procedure is the titration. It is only necessary to train one

or two such individuals for each hospital unit.

Technic. First, there must be the rubber tubes (Fig. 57). These

tubes are perforated with an ordinary punch. As a rule the end of

Fig. 58.—Conducting or "instillation" tube with terminal opening. Tube of

about 30 cm. long, open at both ends, with a lateral opening near one end. (Carrel

and Delielly. The Treatment of Infected Wounds. Published by Paul B. Hoeber,

New York; Masson & Co., Paris.)

the tube is closed with a ligature. The perforations are about eight

to each 5 cm., and the hole is about 0.5 mm. {-^\j inch). It is impor-

tant to remember that the perforated part of the rubber tube must

not project beyond the wound. In some instances a single tube is

pifflWhtoiriiiWnHto

Fig. 59.—Conducting or "instillation'' tube covered with a sheath of bath toweling

(tissu eponge). (Carrel and Dehelly, The Treatment of Infected Wounds. Pub-
lished by Paul B. Hoeber, New York; Alasson & Co., Paris.)

employed with a hole in the end and one lateral opening (Fig. 58).

When one wi.shes to apply the Dakin solution to a surface wound, the

perforated tube is covered with a sheet of bath toweling (Fig. 59).

This encasement is no longer employed for deep wounds. Attached
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to tile rubhiT tube are \arioiis forms of gi'^i^-^ (llstril)utin<j tubes (Fig.

60,^1 to 1)). These vary witli tlie iiuiuber of drains, j'^iiiaily, there is

a single rubber tube attached to a flask of the ordinary irrigating type

Fk;. 60. — Glass-distributing tubes
(verre de Gentile). A, tube with one
branch; B, tube with two branches; C,
tube with three branches; D, tube with
four branches. (Carrel and Dehelly,
The Treatment of Infected Wounds.
Published hv Paul B. Hoeber, New
York; Masson & Co., Paris.)

Fig. 61.—Nurse using a pinch-cock
and so instilling antiseptic liquid.

(Carrel and Dehcllj-, The Treatment of
Infected Wounds. Published by Paul
B. Hoeber, New York; Masson & Co.,
Paris.)

(Fig. Gl), and a pinch-cock (Fig. 62) which is opened every two hours
by tlie nurse. There is opportunity for some modifications here, that

Fig. 62.—Pinch-cock (Pince de Mohr a re.ssort). (Carrel and Dehelly, The
Treatment of Infected Wounds. Published by Paul B. Hoeber, New York; Masson
& Co., Paris.)

is, a method which will allow only a certain amount of fiuid to pass
beyond the pinch-cock. Then the nurse would need less training. I

may be able to report on this before the paper goes to print.
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Dr. Carrel is devising an electric clock which will liberate the solution

at every bed at a given time. This, of course, will simplify the nursing

problem.

The testing of the permeability of a tube is shown in Fig. 63, the

syringe employed in Fig. 04, the adjustment of the drop counter in

Fig. 05.

Fig 63 —Testing the permeability of a conducting tube at the time of dressing.

(Carrel and Dehelly, The Treatment of Infected Wounds. Published by Paul B.

Hoeber, New York; Masson & Co., Paris.)

Fig. 64.—Syringe (Seringue de GentUe). (Carrel and Dehelly, The Treatnient

of Infected Wounds. Published by Paul B. Hoeber New \ork; Masson ct Co.,

Paris.)

;
s ;

Jiuiber tiihe

Pig 65—"Drop counter," Gentile's. Screw pinch-cock (Pince de Mohr d vis).

(Carrel and Dehelly, The Treatment of Infected Wounds. Published by Paul B.

Hoeber, New York; Masson & Co., Paris.)

The application of the tubes to the various types of wounds is illus-

trated in Figs. 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77 and 78. At

the time of the operation, therefore, the surgeon first has formed an

idea of the wound from the .r-ray study, and a clearer one after the inci-

sions are made. He should have a large assortment of different lengths

of tubes, perforated and not perforated, and a sterilized punch, because
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often the perforations will liave to be nuule as the tube is adjusted,

Tubes covered with bath towel hug can be prepared and sterilized by

the nurse. Then there nnist l)e \ arious forms of glass connecting tubes.

Fig. 66.—Wound with sujjerior opening which can be filled like a cup. (Carrel

and Dehelly, The Treatment of Infected Wounds. Published by Paul B. Hoeber,

New York; Masson & Co., Paris.)

Fig. 67.—Surface wound receiving liquid from a tube perforated by small holes.

(C'arrel and Dehelly, The Treatment of Infected Wounds. Published by Paul B.

Hoeber, New York; Masson & Co., Paris.)

Fig. 68.—Irregular wound w ith so\ eral perfoiated tubes in its diverticula. (Carrel

and Dehelly, The Treatment of Infected Wounds. Published by Paul B. Hoeber,

New York; Masson & Co., Paris.)

Fig. 69.—Wound with surface horizontal. Wrong method of placing the tube.

The perforated instillation tube is on the surface of the compress. (Carrel and

Dehelly, The Treatment of Infected Wounds. Published by Paul B. Hoeber, New-

York; Masson & Co., Paris.)
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It requires experience and ingenuit}' to place these tubes in the wound

in such a way that the solution will reach every area of surface. The

best time for tliis is at the operation.

Fic. 70.—Woiind with surface horizontal. Right method of plaoing the tube.

Tube in contact with the wound and covered with a gauze compress. (Carrel and

Dehelly, The Treatment of Infected Wounds. Published l)y Paul B. Hoebei-,

New York; Masson & Co., Paris.)

Fig. 71.—Wound with surface inclined. A, tubes placed the wrong way, along

the lower border of the wound. B, tubes placed the right way, along the upper

Ijorder of the wound. (Carrel and Dehelly, The Treatment of Infected Wounds.

Published by Paul B. Hoeber, New York; Masson & Co., Paris.)

Fig. 72.—Wound with opening sui)erior, so that it can be filled like a cup. (Carrel

and Dehelly, The Treatment of Infected ^^()unds. Published by Paul B. Hoeber,

New York; Masson & Co., Paris.)

Dressing. First there is applied about the tube compresses soaked

in Dakin's solution. Remember the perforated portions must be buried
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Fig. 73.—Surface wound. Tho instillation is made by means of a tul)e perforated

in its middle portion, whose; ends, fix(>d to the skin by a strip of adhesivt; plaster, are

joined by a Y-shaped distributt)r. (Carrol and Dehelly, The Treat ment of Infected

Wounds. Published by Paul B. Hoeber, New York; Masson & Co., Paris.

Fig. 74.—"Seton" womid, m the interior of wliich is placed an instillation tube
perforated with small holes and \shich passes through the dressing at its upper part.

(("arn>l and D(>h(>lly, Tli(> Treat uumu of Infected Wounds. Published by Paul B.
IIoel)er, New York; Masson tt Co., Paris.)

Fig. 75.—Compound fracture of tibia with the opening of the wound on the
anterior aspect of the limb; in the seat of fracture is a tube open at the end. (Carrel
and Dehelly, The Treatment of Infected Wounds. Published bv Paul B. Hoeber,
New York; Masson & Co., Paris.
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wholely in the wound. The skin is then protected with gauze steriUzed

in vasehne (Fig. 79). The size of this gauze is 8 by 10 cm. This pro-

YiG. 76.—Wound of the soft parts whose orifice is at the posterior aspect of the

limb. InstUlation to the "roof" of the wound by means of a tube sheathed in "bath

towelling" (tissu (Sponge). (Carrel and Dehelly, The Treatment of Infected Woimds.
Published by Paul B. Hoeber, New York; Masson & Co., Paris.)

tects the skin. This first layer is covered with sheets of cotton-wool

(Fig. 80) made in layers as shown in Fig. 81. These sheets can easily

Fig. 77.—Irregular wound of the thigh. Two tubes are placed in the wound
anteriorly and one posteriorly. These tubes are applied to the surface of the tissues.

They are kept apart bv gauze packed between them in the opening of the wound.

(Carrel and Dehelly, the Treatment of Infected Wounds. Published by Paul B.

Hoeber, New York; Masson & Co., Paris.)

be applied around the limb and fixed with safety pins, as shown in Fig.

82. No roller bandage is required. Water-proof covering should never
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be employed, 'llie fixation of the irrigating tnbe which is attached to

the flask is illustrated in Figs. S3, <S4 and (So. Such a dressing must
be carefully adjusted so the tubes will remain in place.

Fig. 78.—The same irregular wound of the thigh. Tlie tubes are wrongly placed.
In.stead of being in contact with the tissues, they are in contact with the gauze which
fills the wound. (Carrel and Dehclly, The Treatment of Infected Wounds. Pub-
lished by Paul B. Hoeber, New York; Masson & Co., Paris.)

1 711 mobilization. This becomes essential when there is a fracture,

and the character of the fixation dressing depends upon the fracture.

But the preliminary dressing of Carrel, as shown in the illustrations,

is one that lends itself to any proper fracture splinting. In many cases

^^2aa£#;J^#iy>;;;;>>^^^^^

Pig. 79.—Dressing: a, conducting tube kept in the wound I)y gauze placed in
the orifice; b, squares of gauze sterilized in vaseline placed on the skin around the
wound. (Carrel and Dehelly, The Treatment of Infected Wounds. Published by
Paul B. Hoeber, New York; Masson & Co., Paris.)

the patient was placed on a Bradford frame. The bedding is protected

with a rubber sheet. But if the regulation of the irrigation is proper,

there is very little overflow.

The patient is then taken to his bed and the instillation of the anti-

septic is begun as shown in Fig. 61. The instillation may be continuous
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or intermittent. Carrel stains his Dakin solution a rose tint with per-

manganate of potassium to prevent mistakes. Although continuous

instillation mav be better than the intermittent, it is not suited to the

j?jG go.—Sheets of dressings, composed of layers of absorbent cotton-wool, non-

absorbent cotton-wool, and gauze. (Carrel and Dehelly, The Treatment of Infected

Wounds. PuVilished by Paul B. Hoeber, New York; Masson & Co., Pans.)

majority of wounds. The intermittent is more practical. The nurse

releases the pinch-cock every two hours for a few seconds. The quan-

tity of fluid to be injected varies with the size of the wound. In twenty-

FiG. 81.—Section of the sheet of dressing: a, gauze; b, carded (non-absorbent)

cotton-wool; c, absorbent cotton-wool; d, gauze. (Carrel and Dehelly, The Treat-

ment of Infected Wounds. Published by Paul B. Hoeber, New \ork; Masson <k

Co., Paris.)

four hours the quantity varies from 250 to 1200 c.c. The object is to

constantly moisten the wound with liquid Avithout wetting the patient

bevond the dressing.

Fig. 82.—Dressing applied around a compound fracture of the leg, and fastened

by safety-pins; the distributing tube is fixed to the plaster apparatus by safety-pms.

(Carrel and Dehelly, The Treatment of Infected Wounds. Published by Paul B.

Hoeber, New York; Masson & Co., Paris.)

Carrel does not illustrate or go into the details of the various forms

of splints with and without extension. This I will discuss in another

part under splints.
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Bedressbuj. If there is no discomfort, the external dressing is changed

once in twenty-four hours. Bacteriological examinations are made
every two or three da\s. In tlic ordinnry daily redressing the outer

Fig. 83.—Position of the distributing tube on the surface of the dressing. 'Hie

conducting tubes penetrate the (h'cssing, either at the point where the end of the

hiyer of cotton-wool and gauze overlaps, or througli wintlows cut with scissors.

(Carrel and Dehelly, The Treatment of Infected Wounds. Pul)lished l)y Paul B.
Hoeber, New York; Masson ct Co., Paris.)

gauze only is changed, the positions of the tubes checked, and the

same dressing replaced.

Fig. S4.—Arrangement on the surface of a dressing of a V-connecting tube and of

two distributing tulx's with four l)r:uiches. (Carrel and Dehelly, The Treatment of

Infected Wounds. I'ui)lish('d iiy Paul B. Hoeber, New York; Masson e\: Co., Paris.)

Ohscrvatiou. The patient may complain of a little jjain when the

instillation begins. Complaint later is an indication of some fault in

Fig. 85.—Method of fixing a distributing tube to the surface of a dressing. (Carrel

and Dehelly, The Treatment of Infected Wounds. Published by Paul B. Hoeber,
New York; Masson & Co., Paris.)

the technic—as a rule an instillation with too much pressure, or because

the tubes are too tightly grijiped by the tissues. This can be readily

remedied by decreasing the pressure or opening the wound.
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Duration of Treatment. The instillation continues day and night

until bacteria disappear from the smears. In wounds of the soft parts

this requires from three to ten days; in a compound fracture, fifteen

days or more. The earlier the treatment is instituted, the quicker the

sterilization. When the treatment begins after the stage of suppura-

tion, the period of instillation will be longer.

Fig. 86.—Bringing together the lips of a wound by means of strips of adhesive

plaster. (Carrel and Dehelly, The Treatment of Infected Wounds. Published by
Paul B. Hoeber, New York; Masson & Co., Paris.)

Bacteriological Examinations. As the ultimate object of this wound

treatment is sterilization and closure of the wound, there must be a

careful bacteriological check. In the majority of cases this is done by

making smears on slides and counting the bacteria. A chart is kept,

and this is one of the most important records. The smears should be

taken about two hours after the last instillation.

Fig. 87.—Bringing together the lips of a wound by means of elastic traction. (Carrel

and Dehelly, The Treatment of Infected A\'ounds. Pulilished by Paul B. Hoeber,

New York; Alasson & Co., Paris.)

Now and then, especially before the closure of the wound, the tubes

must be removed and smears made from the deepest part. Before

closing the wound one must be quite certain that every recess is steril-

ized. At every redressing the most careful technic must be followed

to prevent secondary infection.

Closure of the Wound. It is to be recollected that a wound properly

treated by the Carrel method secretes no pus, but the absence of the

ordinary suppuration is not an indication of sterility, and it is for this

reason that there must be a bacteriological check. Sterility must have
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been maintained for at least two or three days. In addition the patient

must be free from fever, in good general condition, and in the region of

the wound there should be no evidence of phlegmon.
The wounds are closed bv elastic bands, straj)i)ing, or suture (Figs.

86 and 87).

Fig. 88.—Case 577. Wound of knee, fifth day. (Carrel and Dehelly, The
Treatment of Infected Wounds. Published by Paul B. Hoeber, New York; Masson
& Co., Paris.)

Before closing, the skin is shaved and dried. In some cases the

wounds are progressively closed. When sutures are employed, the

patients are anesthetized. When the wound, is closed, muscle, nerve

and tendon injuries can be repaired at once. In comj)ound fracture

with a gap, bone grafting can be perfonned after the wound has become
sterile, and fat transplantation to fill up the cavity. In some instances

Mosetig's or Beck's paste is used to fill the dead space.

m
Fig. 89.—Case 465. .Suture, seventh day. (Carrel and Dehellj^, The Treat-

ment of Infected Wounds. Published by Paul B. Hoeber, New York; Masson &
Co., Paris.)

Besidts. One is impressed that huge, gaping, granulating wounds,
with and without fracture, have been successfully closed, as illustrated

in Figs. SS, 89, 90 and 91 . Even extensive wounds of the joints (Figs.

92 and 93) have been closed.

WJien to Operate. If the wounded soldier comes into the hospital

within the fii'st few hours and before the inflammatory reaction begins,

the operation should be performed at once and instillation begun.

That is, operation is indicated in all cases in the so-called first stage,
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which may be looked upon as pre-inflammaton'. This stage, as a rule,

lasts from twelve to twenty-four hours. It may be prolonged to forty-

eight hours. During this time free incision and extensive search for

foreign bodies presents no danger.

Fig. 90.—Case 433. Fracture of neck of humerus, fifteenth day. (Carrel and
Dehelly, The Treatment of Infected Wounds. Publisiie4 by Paul B. Hoeber, New
York; Masson & Co., Paris.)

In the second stage there are local and general signs of an inflamma-

tory reaction. Locally, there are two types—the gas-gangrenous and
the phlegmonous. In the former, the early stage of gas gangrene,

immediate multiple incisions are indicated, but in the latter—the

phlegmonous—Carrel is of the opinion that surgical measures are

contra-indicated, because of the danger of septicemia.

Fig. 91.—Case 433. Suture, seventeenth day. (Carrel and Dehelly, The Treat-
ment of Infected Wounds. Published by Paul B. Hoeber, New York; Masson &
Co., Paris.)

<,

He writes: "To operate at this moment is to make the patient run

the same risk as a case of acute appendicitis which is operated on after

three or four da vs."
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1 have luid ;i lar^u' t'.\|X'rienct' duriiij; twcnty-Hvc years with (jihth-

tions for acute appendicitis after the third and fourth day, and I have

known of this fear of operation (hu'in^ this stage all this time, hut I

have never been able to share it, nor have I ever regretted operating

at once upon any ease of aj^pendicitis, so I cannot agree with Carrel's

statement just quoted. In Progressive Medicine beginning in 1899,

1 have reported my own experience and that recorded in the literature

on gas gangrene, confirming the conclusions of Carrel that immediate

incisions are indicated.

Fig. 92.—-Case 594. Shell-wound of knee; partial fracture of condyle, sixth day.

(Carrel and Dehelly, The Treatment of Infected Wounds. Pu})li«hed by Paul B.

Hoeber, New York; Masson & Co., Paris.)

I haxe also had considerable experience with the so-called diffuse

phlegmonous infections of the extremities, but not in huge gunshot

wounds. In the kind which I have observed, I have always practised

immediate extensive incisions followed by continuous irrigation or the

liath treatment. T have no evidence that this was hannful.

Fk;. 9o.—Case .")i)4. Wound hccauK' sterile the Mxicciiiii day and was closed the

twenti(>th. (Carrel and Dehelly, The Treatment of Infected Wotmds. Published
l)y Paul B. Hoeber, New York; Masson &. Co., Pari.s.j

It is quite true that the phlegmonous infection is a \-ery graxe local

condition. Xow, if patients recover from this without free incision,

this is not evidence that they would not have recovered quicker with

incisions, and perhaps some who died without early free incisions,

might have recovered if the operation had been performed. I have
19
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read Carrel's book again and again for the evidence on which he bases

this statement, but I cannot find it. Perhaps in a phelgmonous inflam-

mation one would not search in the same way for foreign bodies, but

surely, the wound could be enlarged, thoroughly exposing the fracture

or the joint, and thoroughly opening up the track of the missile.

I trust every surgeon in this country will read again and again this

splendid contribution of Carrel and Dehelly on Infected Woiaid.'^, and

I hope that many will have the opportunity of taking a special course

with Carrel at the Rockefeller Institute. One who reads this book

and then goes through the wards and various departments of the

hospital established by Rockefeller, is impressed that Carrel has brought

into the surgical treatment of infected wounds a precision that had

been sadly lacking in the treatment of such wounds from the.beginning

of surgery.

When surgeons had many of such wounds to treat, they lacked the

knowledge of bacteriology'. In surgical practice in the past fifteen to

twenty years, there have been relatively so few infected wounds that

surgeons have lost interest, and for this reason they were poorly

prepared for what is the greatest problem in this war.

Fortunately, I am able to present here a personal communication

of Major Herbert P. Cole who has just finished his course of instruction

under Carrel at the Rockefeller Institute. So far as I know. Major

Cole is one of the first of the new chief surgeons of the base hospitals

at the cantonments to receive this instruction.

It is interesting to note here that in a letter from Colonel IMunson

dated September 24, he informs me that these base hospitals are not

only intended for the care of the sick and injured in the camps of instruc-

tion, but that they will also be organized as teaching hospitals. Every

specialty of medicine and surgery will be represented. Major Cole will

establish in his hospital the Carrel method of treatment and will give

a course similar to that given in the Rockefeller Institute.

Again we find that the Surgeon-General and his staff* are doing more

than their part for the training of medical reserve officers for their

special work.

The Carrel Course of Instruction in War Surgery at the Rockefeller

Institute, by Herbert P. Cole, Chief of Surgical Staff", Base Hospital,

Camp Wheeler, Ga. Through the efforts of Dr. Simon Flexner, a

War Hospital has been constructed on the grounds of the Rockefeller

Institute. This institution is given over to the treatment of surgical

cases resembling the pathological conditions found at the front. The
methods of treatment found most efficacious under war conditions are

here demonstrated under conditions of hospital management resembling

those of a base hospital at the front.

Dr. Alexis Carrel and his staff', supplemented by other members of

the Rockefeller Institute, present the course to members of the INIedical

Officers Reserve Corps assigned from the Surgeon-General's Office.

A week is largely devoted to laboratory instruction and individual

investigation into the merits of the more recent developments of the

new surgery of the front. The second week is largely devoted to obser-
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vation of cases and comparison of treatment results with the deductions

from the laboratory. The entire course is supplemented with lectures,

demonstrations and actual operations performed in the War Hospital.

The AVar Hospital is of the portable-section tyj)e following the accepted

standanls of the present-day base hospitals behind the firing lines.

This hospital consists of fourteen one-story buildings of various sizes,

constituting a complete working unit. Covered galleries connect the

units. The buildings are given over to administration, laboratories,

wards, kitchens, surgery, i)reparation, instruction and quarters for

orderlies and nurses. Heat and light are furnished from the Institute

plant. The refrigerating system is of the portable type and is applicable

to field service.

Fig. 94.—Balanced suspension treatment, with method of conveying Dakin's
solution to the distributing tubes. It is comfortable, and greatly simplifies the
dressings.

The entire construction is of the "take down" pattern, made up in

five-foot sections of three standard lengths. The entire institution can

be taken down and prepared for shipment in forty-eight hours. Recon-

struction is facilitated by an ingenious method of bolting and truss

support, all of standard and interchangeable form. Buildings of any
siy-e and pattern can be readily assembled with a minimum expenditure

of time and labor.

The Carrel technic for administration of Dakin's fluid is the most
striking feature of the course of instruction. The classes begin their

instruction by preparing Dakin's solution after the present methods
of manufacture. Sources of error are ascertained and the methods of

preser\ation and determination of strength thoroughly investigated.

Each individual inxestigates the bjictericidal properties of D;i kin's
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and other hypochlorite solutions, the comparative etl'ects of Dakin's

and many other solutions are determined in regard to living and dead

tissues; the action in the presence of blood, pus and suture material.

The spirit of impartiality and true scientific investigation leaves no

doubt in the minds of the classes as to the desire of the staff to set forth

the principles of scientific investigation of wound treatment in its true

light.

A number of infected and clean wound cases are in the wards and
the Carrel technic is followed from day to day. The details of operative

attention are demonstrated, the ai)plication of the tubes and methods

of skin protection are carefully followed. Bacteriological examinations

of the wounds are made every two days. The bacteriological examina-

tion methods are demonstrated and the methods of charting taught.

Estimation of epithelization after the method of De Nouay is explained

as a basis of estimating the effects of the treatment under the Carrel

technic.

The methods of wound closure, skin grafting and paste treatment are

shown. Practical demonstrations are participated in by the class, using

manikins as subjects. The preparation of tubes, dressings and adjust-

ment of apparatus are learned by practical work in the preparation

rooms.

The modified Blake o\erhead fracture frame is explained in detail.

This apparatus is the result of two years of investigation and applica-

tion in the war hospitals at the front. One is readily convinced that

it is the most valuable and complete equipment for the open treatment

of fractures of the extremities by the (^arrel method. The ease and

facility with which patients with compound fractures may be dressed

without discomfort is quite apparent.

Dr. Peyton Rous, of the Rockefeller Staff, demonstrates a short and

simple method of the determination of agglutination. By his method

one can readily determine the presence of a possible hemolysis in a

})rospective donor for transfusion. This should make even more practi-

cable the employment of transfusion in primary and secondary-

hemoiThages at the front.

Dr. Bull, also of the Rockefeller Staff, demonstrates his method of

producing the toxin of the Welch bacillus. He explains the method. of

antitoxin production in the horse and demonstrates the efficacy of the

antitoxin in pigeons and guinea-pigs. The effect of Dakin's on the gas-

bacillus toxin is demonstrated in the laboratory. E\'ery indication

jjoints to the practical application of Bull's gas-bacillus antitoxin in

the human being. This in itself will be one of the epochal features of

war surgery investigations.

Dr. Auer, of the Rockefeller Staff, devotes an afternoon to the demon-

stration of the various practical methods of resuscitation. Particular

attention is given to demonstration of resuscitation methods under war

conditions. A very practical small portable apparatus is shown.

One cannot follow the teaching and demonstrations of Dr. Carrel

and his staff without being imbued with a profound belief in the efficacy

of the Carrel technic of wound treatment. The actual results wit-
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nesscil in tlie wards, tof^etlicr with the statistics of results obtained in

the lu)s])itals wlicroin the teehnic has been pr()|)erly instituted, convince

t)ne tliat no matter how many more efficacious sohitions may be brouj;ht

to fight, the treatment, as now carried on, is one of the surgical discov-

eries of the century.

The details of the preparation of tiie fluid and the essential elements

of the treatment appear in a publication l)y Dr. Carrel, which, trans-

lated from the l^-ench, is now available in an American editioTi. 1'iiis

volume should be thoroughly perused before a criticism of the method
is raised. Reports condemning the method of treatment do not warrant
serious consideration, as most of them apparently emanate from insti-

tutions wherein tiie essential elements of treatment ha\'e not been
considered.

A thorough knowledge of the correct method of application of the

Carrel teehnic of wound treatment is indispensable to its successful

utilization. Attention to the minute details, knowledge of the sources

of error and ability to combat these errors are essential in the treat-

ment. With all one may learn in the two weeks at the War Hospital,

a month or more of actual working knowledge is required to master
the details.

Any surgical method promising a reduction in mortality rate, material

saving in hospital residence, and reduction of expense, commands
serious consideration. The unquestionable results of the Carrel teehnic

in these regards certainh' warrant a fair trial on the part of the profes-

sion. A standardization of this treatment carried out by surgeons

thoroughly trained in the j)rocednre will undoubtedly help to establish

the Carrel-Dakin teehnic in the position it should occupy in modern
surgery.

The application of the Carrel-Dakin teehnic without careful atten-

tion to the essential details and without careful control of the bacterio-

logical investigation of the wounds will certainly bring this valuable

contribution to surgery into unwarranted disrepute.

Literature Fawrable to the Carrel Method. Lloyd Noland,^ of Birming-

ham, was one of the first, if not the first, industrial surgeons to go to

France for a special investigation of the Carrel method. He read his

paper before the Southern ^Medical Association in November, 191G,

and has introduced this method for the treatment of accidental wounds
in the great industrial plant of which he is chief surgeon.

William O'Neill Sherman,-' of Pittsburgh, another industrial surgeon,

went abroad at the same time as Noland and has written a ver}' elabo-

rate article. Sherman was invited to discuss Carrel's presentation before

the ]\ledical Section of the National Council of Defense at its recent

meeting in the Kockefeller Institute.

.loseph S. Lawrence,^ a graduate of Johns Hopkins and a trained

bacteriologist, after his return from France was of great assistance in

1 Southern Medical Journal, 1916, ix, 1056.
2 Surgerj', Gynecologj' and Obstetrics, 1917, xxiv, 255, and Journal of the Ameri-

can MedicaJ Association, 1917, Ixix, 185.
^ Johns Hopkins Hospital Biilletin, 1917, xxviii, 294.
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introducing the Carrel method in Professor Halsted's service at the

Johns Hopkins Hospital. He presents clearly the bacteriological side.

Charles L. Gibson/ of New York, presented before the American
Surgical Association in June, 1917, the first resume of Carrel's book.

Dr. Gibson also had an opportunity to see the practical working of this

method in Carrel's hospital and in Depage's great clinic.

H. H. M. Lyle's- communication is of especial interest, because it

illustrates the balance suspension method for holding the splint and
conveying the irritating solution. This apparatus, illustrated in Fig.

94, will probably be adopted by the INIedical Department of the United

States Army as one of the standardized appliances for wound treatment.

Colonel William H. Arthur,'' President of the Army Medical School,

gives a very good summary and expresses the opinion that it is the most
important contribution.

One will find it interesting to read Carrel's^ own short summary which

he gave before the Army Medical School.

Depage,^ upon whom we must look as a great military surgical

authority, has apparently adopted the Carrel method in all its details.

In my opinion this must be regarded as a very definite approval.

Depage has a huge, splendidly organized hospital, and as a surgeon he is

held in the highest esteem by all his colleagues.

O. Hirschberg^ makes the only German report I have been able to get,

and it is most favorable.

Fiessinger and MoiroucP report very favorable experience when the

treatment Avas instituted after the development of the gangrene asso-

ciated with different types of aerobic and anaerobic bacteria. Appar-

ently they used Dakin's fluid, but not the complete Carrel treatment.

Substitutes for Carrel's ^Method. We find in the literature

numerous attempts to obtain a substitute for Dakin's fiuid. Some
surgeons are of the opinion that the solution is difficult to make properly,

and is unstable. Others are of the opinion that it is unsatisfactory.

Dakin himself is looking for a substitute, as shown in the report of

Dakin, Lee, Sweet, Hendrix and Le Conte.* They recommend diclilo-

ramine-T. This paper was read by Le Conte before the x^merican

Surgical Association in June, 1917, and again before the Medical Section

of the National Council of Defense when it met at the Rockefeller

Institute. From their laboratory and clinical findings, they are of the

opinion that dichloramine-T is less irritating to the skin; as it is a

stronger germicide, the wound needs to be irrigated only once in twenty-

four hours. It can be used as a substitute for iodine. As it dissolves

blood clot, all vessels must be ligated, whether the}' are bleeding or not.

1 Annals of Surgery, 1917, Ixvi, 262.
2 Journal of the American Medical Association, 1917, Ixviii, 107.

3 Military Surgeon, May, 1917, xl, 489.
4 Ibid., April, 1917, xl, 479.
5 Journal of the American Medical Association, 1917, Ixviii, 793.
" Deutsch. med. Wchnschr., December 21, 1916, xlii, 1581; review in Journal of

the American Medical Association, 1917, Ixviii, 743.
' Paris m^dicale, September, 1916, vi, 242; review in Journal of the American

Medical Association, 1916, Ixvii, 1260.
8 Journal of the American Medical Association, 1917, Ixix, 27.
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According- to a recent etlitorial,' there have heeii some uiifavoraf)le

criticisms of both the Dakiii solution, as employed by Carrel, and the
new solution chloramine-T. Wright is of the opinion that Dakin's
solution has no antiseptic power. Le Grand and Deibet are of the
opinion that Dakin's solution destroys the natural defense of the
serum. British surgeons, Browning, Gulbransen and Thornton, prefer

brilliant green, others acriflavin.

U'righfs Li/uiph Lavage. Wright, Tanner and Matson- describe and
illustrate a multiple rubber-tube irrigating apparatus, somewhat of the
ordinary garden water-tap type. They are of the opinion that Dakin's
fluid is yet less useful than salt solution, because with the former the
solution must be cold, while the latter can be kept warm. They seem
to be of the opinion that the heat of the solution is important.
There are other articles by Wright.^ These are considered in an edi-

torial.^ Wright's treatment has been fully discussed here in previous
numbers of Progressive Medicine. He apparently accepts neither

Carrel's principles nor his technic.

Kenneth Taylor^ seems to express the views of the majority against

Wright's methods. He says, aside from the claims of its author, there

are only scattered reports favorable to l^nmph lavage. Taylor has tried

it extensively clinically, and is disappointed in its results.

Kenneth Taylor's Work. This bacteriologist has been especially

interested in the study of the effect of different antiseptics on the various

bacteria hi infected wounds. He is rather of the opinion that different

organisms must be destroyed by different agencies. He was the first to

try quinine for gas-bacillus infection. He*^ has also called attention to

the importance of tissue fragments (foreign bodies) as foci which keep
up the infection of the wound. All authorities seem to agree as to the

importance of the primary operative measures. The wound should be
cleaned, and no fragments of devitalized tissue left behind. They be-

come a ready soil for the incubation of bacteria, and make sterilization

of the wound more difficult.

Taylor^ discusses the specificity of antiseptics in detail, and claims

that further investigation will bring out a method by which the wound is

(Hsinfected by a successive appliaition of difl'erent antiseptics more or

less specific for the bacterial flora of the wound under treatment.

In another article^ he studies the action of bacteria and difl'erent

antiseptic solutions on catgut ligatures. He finds that only the gas

bacillus eroded catgut. As I have noted, Carrel prefers catgut to silk.

' Boston Medical and Surgical Journal, September 6, 1917, clxxvii, 329.
2 Lancet, 1916, cxci, 821; review in Surgery, Gynecologj- and Obstetrics, 1917,

xxiv, Abstr. 351.
3 British Medical Journal, Augvist 26, 1916, i, 286; A. E. Wright: Lancet, June

23, 1917, i, 939; September 16, 1916, ii, 503.
'• Journal of the American Medical Association, 1916, Ixvii, 1304.
^British Medical Journal, September 2, 1916, ii, 321; review in Journal of the

American Medical Association, 1916, Ixvii, 1117.
^ Annals of Surgery, 1916, Ixiv, 641.
' Lancet, February 24, 1917, i, 294; review in Journal of the American Medical

Association, 1917, Ixviii, 1008.
* Journal of the American Medical Association, 1917, Ixviii, 1533.
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We must use one or the other. Apparently, at the present time,

chromic catgut is the best. In my own work, for large \'essels I use

both chromic cargut and silk in double ligature.

Taylor^ suggests, in his paper on secondary hemorrhage, that it may
be due to the digestive effect of sodium hypochlorite solutions. Carrel,

in a personal communication, answers this well. He says that the chief

cause of secondary hemorrhage is suppuration. If his treatment is

properly employed, there will be no suppuration and therefore no

secondary hemorrhage.

In August, 1917, Taylor- summarizes the different methods of treating

wounds. He says it is \'ery difficult to compare two methods conducted

by different men. Each surgeon is apt to vary in the details. Much
depends upon the delicate and careful handling of tissues. The differ-

ence in results may vary with the patient, the age of the wound, its

previous treatment, the varying conditions within the wounds them-

selves, the location of the wound, the presence of foreign bodies and

necrotic tissue.

He then discusses three ways for comparison : First, groups of selected

cases. They should be selected, because they huve factors in common.
Take a single group of wounds as near alike as possible, and treat them in

different ways. Another system is to compare large groups of unselected

cases, but this is cumbersome.

The most satisfactory method is to treat two or more wounds on the

same individual by different methods.

However, in this article, Taylor does not give us his method of treat-

ment of wounds. Carrel, on the other hand, gi\'es us a precise method,

and, so far as I am able to ascertain, no one else has yet done this.

I have been reading the literature on the treatment of wounds for a

(juarter of a century. 1 learned much from my teacher, Halsted, in the

treatment of infected wounds, but our experience has always been

limited. On the whole, we looked on our results as favorable. Never-

theless, during all of this time, no precise method has been developed

which can be compared with Carrel's.

Secondary Svture. As I have repeatedly stated, we must require

something more than lowered mortality and a smaller number of ampu-

tations in estimating our results of the treatment of infected wounds in

war. I am impressed most with the factor, easily to establish when we
compare methods, that is, the successful secondary suture. This not

only shortens the period of disability and returns more men to the firing

line after shorter periods of inactivity, but also allows the earlier intro-

duction of reconstructive or function-restoring methods. It is difficult

to attack nerve injuries and aneurysms in the presence of suppuration.

The measures to restore function of muscle and tendon are difficult as

long as there is an open wound.

In comparing results of the treatment of infected joints, we, of course,

must be influenced by the saving of the limb, but we should be more

1 Practitioner, May, 1917, xcviii, 413; review in Journal of the American Medical

Association, 1917, Ixviii, 1786.
- Journal of the American Medical Association, 1917, Ixix, 381.
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iulliKMiccd hy \\\v s;i\inii' of joijit I'uiictioii. Many methods of arthrot-
• »iny and diainaK*' J't oucv chock joint nifectioii, but, in the majority
of cases, they result in ankylosis. At the present time it is ver\- diilicnh

to get at the actual results.

l)ei)age* reports on 75 cases of open fracture in w liich the wounds were
elosed by secondary suture. I lis jjatients arri\ed from two to si.\ hours
after beinj>: wounded. The wounds were immediately opened and
cleaned accordin<j: to the established methods. Then followed the typical
Carrel treatment. The wounds were closed, us ii rule, in from four to
six days. Of course, in cases received so early, we have not the supreme
test. Jn my own experience, with a few cases of compound fracture in
civil practice, we ha\'e accomplished the same results, but, as 1 look back
o\er my pre\ious exj)eT'ience, we seldom failed in a comi^ound fracture
which was brought to the hospital within six hours after the injury.

Penhallow- reports and illustrates a number of cases of gunshot womids,
chiefly of the soft parts, closed by secondary suture. The experience
was in the American Woman's Hospital in Paignt(jn. He does not state
the duration of time between the injury and admission to the hospital.
I get the impression that some were late cases. lie does not state
specifically that Carrel's treatment is used, but he speaks of the first

treatment as a thorough oiiening of the wound, followed by dressing
with hypochlorous solution. Bacteriological control is not mentioned.
The secondary sutin-e is done from four to seven days after the granula-
tions appear healthy. The patient is again anesthetized, the granula-
tion tissue and surrounding skin are cleaned with ether and then iodine
is applied. The wound is then excised and clo.sed with mattress sutures
of heavy silk, tied over rubber tubing. In addition, there is a small
drain. As I read the details, all the wounds were of the soft parts, none
particularly deep, so that they were operating u[)on superficial wounds,
that is, excising jiractically a clean ulcer.

Marchak-* reports on successful secondary suture of wounds after
preliminary open treatment in which magnesimn chloride was employed.
The preliminary treatment was continued for seven to ten days.

Morrison^ uses bacteriological control before secondary suture. He
employs it chiefly in .soft-j^art wounds.
Tavernier^ practically employs Carrel's technic before secondary

suture, wiiile Chalier'' discards all antiseptics, operates early before
signs of infection, cuts out the wound and sutures it in layers. The
following remark makes oiie suspicious of his results: " Constant super-
\-ision is necessary to be ready to open up the wound again if symptoms
develoj)."

Military Orthopedics. It is fortunate for us that Colonel Robert
Jones, of Liverpool, has been recognized by Surgeon-Cieneral Sir Alfred

' BuU. et m6m. Soc. de chir. de Paris, 1917, xliii, 477; review in Surgery, Gynecoloev
and Obstetrics, 1917, xxv, Abstr. 133.

2 Military Surgeon, March, 1917, xl, 274.
' Surger>', Gynecology and Obstetrics, 1917, xxiv, Aljstr. ol9. ^ Ibid., p. .5(55.

^ Lyon Chir., 1917, xiv, 12: review in .rournal of the American Medical Association.
1917, Ixviii, LS77.

« Ibid., p. 35.
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Keogh, Director-General of the British Army Medical Service, and given

full authority over the problems in military orthopedics. Colonel

Jones's title is Inspector of Military Orthopedics of tlie British Royal
Army Medical Service.

His^ book, published in March, 1917, comes at the most opportune

time for the benefit of the surgeons in the Medical Reserve Corps.

Colonel Jones's book is dedicated to King Manuel who since his

dethronement has lived in England and has done so much for the

so-called orthopedic center established for the reconstruction and reedu-

cation of disabled soldiers.

The experience of this war has demonstrated that over 50 per cent,

of the wounded present orthopedic problems, and that the majority of

general surgeons, well-trained in other branches of surgery, are deficient

in the knowledge of orthopedic practice.

Colonel Jones has demonstrated that orthopedic surgery is a first, and
not a third-line problem. In all wounds of the extremities, no matter

what their character, from the onset one must not only think of the best

treatment of the infected wound, but must bear in mind and provide

from the very beginning for the restoration of function to this injured

limb.

A report has recently come from England that some 300 wounded
soldiers were returned to London as hopeless cripples, unfit for further

duty in the ranks. Within one year trained orthopedic surgeons were

able to return to the firing line 225 of these supposed hopeless cripples.

One could imagine how much time would have been saved and how
many more could have been returned, had the skill and experience of the

orthopedic surgeons been available in the first line.

I called attention to this in ProCxRESSIVE Medicine for December,

1915 (p. 272), in discussing the after-treatment of wounds, and gave

there in detail the so-called Twelve Commandments bearing on the

prevention of crippling. These rules were printed and placed in every

German Hospital throughout the zone of advance.

In Progressive Medicine, since 1899, 1 have attempted to emphasize

that rules of this kind were neglected in time of peace, because general

surgeons in the treatment of fractures, diseases of the joints, and after

all operations for lesions of the extremities, failed to recognize those

measures essential for the early restoration of function. The inferior

results were somewhat lost sight of in time of peace, but now, in war,

the number of such cases is so gi'eat that the results have become
appalling.

Fortunately, the Surgeon-General of the United States Army and his

staff recognized at once the necessity for special training in military

orthopedics, and very shortly after war was declared a group of ortho-

pedic surgeons went to England with Goldthwaite, of Boston, to study

the methods developed under Colonel Jones.

Major Goldthwaite, who has just returned from this experience,

remarked in his report before the Medical Section of the National

^ Notes on Military Orthopedics, Cassell & Co., Ltd., London, 1917; Paul B.
Hoeber, 67-69 East 59th Street, New York.
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Council of Defense, lliat he left for Kuroix' firmly eouvineed tliiif

orthopedie surgery was cliielly a third-line prohh'in, hut returns com-
pletely satisfied that it is mainly a first-liTie problem, and that'most of

this orthopedic treatment should he completed in France. Xo wounded
soldier should be returned to this country until the experts have demon-
strated that nothint; further can be accomi)lishe(l there in order to restore

him to service in the army on the firing lini'.

Blak(\ of the American Ambulance, recognized at once the importance
of military orthopedics, and his hospital was a marvel of appliances for

the fixation of the extremity with extension, aud the early restoration

of function during the healing of the wound.
I discussed this in Piiocukssive Mp:dicine for December, 191.3, and

reproduced the illustrations (Figs. 50 to 69) of Osgood who was the
orthopedic surgeon of the Harvard I 'nit to the American Ambulance
in Paris.

Crile and Cushing, on the return from their experience in Paris,

emphasized the imi)ortaiit fact that e\'ery surgical unit should be pro-

vided with an orthopedic expert.

In view of this feature wdiich seems to be a development of the present
war, we find ourselves in this country solely lacking in trained orthopedic
surgeons. A group in the Surgeon-General's office—Brackett, Gold-
thwaite and Lovett—taken from the great orthopedic center in this

country (Boston) are working out this problem. Surgeons practising

orthopedics in this country are, as I have already mentioned, being sent

to England for instruction imder -Jones. Surgeons without exi)erience in

this domain, are being selected for intensive training in an orthopedic

center in this country, after which they will be ordered for further

instruction to England and France. In this way the Surgeon-General
will undoubtedly be able to provide a sufficient munber of trained men
to meet the requirements of military orthopedics.

It is an example of one of the great opportunities that this war offers

to the medical profession for special training.

The number of orthopedic surgeons in this country is by no means
sufficient for the needs in time of peace. Here, therefore, is a great

opi)ortunity for a young surgeon to receive, without expense, orthopedic

training of a character hardly possible in time of peace in the same period,

I know of a few young, well-trained general surgeons who have embraced
this opportunity. The benefit, therefore, will be realized not only in this

war, but after the war by the connnunity at home.
The seven chapters of Colonel -Jones's book are as follows:

1

.

Position of election for ankylosis following gunshot injuries of joints.

2. Suture of nerves, and alternative methods of treatment by trans-

plantation of tendon.

3. The soldier's foot, and the treatment of common deformities of the

foot.

4. Malunited and ununited fractures.

;'). Transplantation of bone, and some uses of the bone graft.

(). Disabilities of the knee-joint.

7. The mechanical treatment of fractures inider war conditions.
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Plaster of Paris. Before discussing in detail the text of Colonel

Jones's book, I wish to emphasize his remarks in regard to plaster. On
page 61 he writes: " I would not condemn the use of plaster altogether,

much as I dislike it, but it should be used with discrimination. It should

be fixed in such a way that the limb remains in extension and good align-

ment, and that the circulation of the limb is in no way hampered."

The Mechanical Treatment of Fractures under War Condi-

tions. In my discussion I will begin with his last chapter first, because

the beginning of orthopedic treatment is the proper fixation of the

injured extremity. Some of the splints illustrated and advocated by

Jones have been reproduced and discussed in the pages devoted to

Colonel Goodwin's book on War Surgery.

Fig. 95.- -Thomas's double frame.
(Jones.)

Fig. 96.—Thomas's double frame
applied. (Jones.)

Jones remarks that the methods of fixation employed must be efficient

and simple; easy and painless access to the open wound must be pro-

vided in the immobilization of the limb, not only during the first trans-

I)ortation, but subsequently until the wound has healed.

Although a few splints may meet the requirements of the majority

of the wounds, yet there will be a few which will require modifications on

account of the position and severity of the wound.

Plaster of Paris becomes a filthy method, and Colonel Jones urges

young surgeons at the front to discard it altogether.
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Fractures' tlimufjli flic Loiccr Sjjinc and Veins. V\)v tliis lesion .loiics

advises a double Thomas frame (P'igs. 95, 96 and 97). Place the patient
upon the frame, bandage tlie limbs, press the body and lei^-wiugs into

Fk;. 97.—Metliod of liftinji; pationt on Thomas's doulilc I'lainc. (.Joiios.)

position to prevent side mo\enients. Wlien there is a wound on the
posterior surface, change the shape of the pad (Fig. 95) to allow access

to this wound.
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patient should ne^'er be taken from this frame, and only the exposed
skin should be washed. The feet should be supported at right angles

and protected by the usual basket from the weight of the clothes.

Fractures of the Hip and Upper Thigh. For fractures in the region

of the neck and trochanter of the femur, Jones advises a modification of

the Thomas splint with an "abduction frame" (Fig. 98). A patient so

fixed can be transported, and easily lifted; extension is easily ajsplied

and maintained (Fig. 99). When the patient must be transported, the

abduction can be temporarily abandoned (Fig. 100).

-Left abduction frame applied.
(Jones.)

Fig. 100.—Left abduction frame;
limbs parallel for transport.

(Jones.)

When the patient is placed upon this abduction frame, any displace-

ment of the bone should be overcome by extension; the limb should be
rotated in, until the foot is at right angle, and then fixed in this position

on the frame. The fixation of the body to this frame and the counter-

extension from groin and shoulder are shown in the illustrations with
such great clearness that a description is unnecessary.

Jones apparently agrees with Whitman that fixation in abduction
accomplished and maintains reduction of the fragments better than any
method by weight and pulley extension.

The fixation in the abduction frame pre\euts the recurrent muscle
spasm so often observed in the usual method of extension. The nursing

of a patient fixed in the abduction frame is sim])ler.
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Jones is of tlii' opinion that the long Liston s])lint is unsuitaMc for

fractures of the upper tiiigh, as it does not permit abduction, and for

this reason leads to very troublesome deformities. The former difficulty

of the abduction frame (Fig. 95) which was fixed and made trans-

])ortati()n in abduction difficult, has been obviated by a change in the

splint which allows both lind)s to be placed in a ])arallel i)osition during

transportation (Figs. 1»<) and 100). When the patient arrives at his

destination, the limb can be abducted without disturbing the dressing

at all.

In the abduction frame, the patient can be lifted without discomfort

and without disturbing the fracture. The wound can be dressed as

frequently as necessary without interference to extension. Where
there is a wound on the buttocks, the pad can be modified (Fig. 101)'

to allow the dressing of the wound without disturbing the patient on
the frame.

Fig. 101. -Modified abduction frame for i)clvic wound; only to be used wliile

wound discharges. (Jones.)

The nurse should be instructed never to turn the i)atient on the
abduction frame, but follow the directions already given for nursing
in the Thomas double frame. The only practical difference is that one
of the limbs is in abduction. In the abduction frame, the groin strap

should be removed at four-hour intervals for fi\-e minutes during the
first day of treatment; after that twice daily. When the patient is on
the double Thomas splint, none of the bandages are removed.
There is a])parently some (liscre])ancy in Jones's statement. On page

113, he writes: "The groin strap should not be slackened by the nurse
under any pretext, but the skin should be moved to and fro over the

adductor muscle." On page 116, he writes, as I have quoted above;
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" Remove the groin strap for five minutes, etc." These directions both

apply to the abduction frame. There are no groin straps in the Thomas
double frame. I gather from this that the nurse is allowed ^o remove the

groin strap for a few minutes at intervals, but never to relax it, as this

is a very important part of the extension.

Fig. 102.—(From Osgood's collection, Harvard l"niversity_Unit.)

The relation of the groin strap in fractures of the neck and trochanter

when the limb is in abduction will be discussed later. Perhaps it will be

found that this is not an essential feature of the abduction frame, but I

am giving in this review, as clearly and as closely as possible, Colonel

Jones's ])ersonal opinion.

Fic lO;].—(From Osgood'sjcollection, Harvard University I'nit.j^

Fractures uf flic Muhllc and Lower Thigh. Thoniuss Splhif. In Pko-
GKEssiVE Medicine for December, 1915 (Figs. 102, 103, 104, 105 and

106), I called attention to this now most universally employed splint.

Fig. 102 shows the application of the splint for the ambulatory treat-

ment of fracture of the femur. Fig. 103 for an\' injury of the knee.

Fig. 104 pictures the soldier walking in the Thomas splint. We observe

in these three that the primary bandage placed on the limb, as shown
in Jones's illustration (Fig. 107), is not employed. But when there is

a severe compound fracture, it is employed (Figs. 105 and 106). Figs.

102 to 106 were sent to me by Dr. Osgood, of Boston. The absence of
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the primary handaffc for cxtonsioii in Fij:;. 102 is flue to the faet that

the fracture is |)artly united, and there is recjuired only fixation to pre-

vent ben(hn<:.

Vic. 104.—(From Osgood's collection, Harvard University I'nit.j

This demonstrates that the Thomas sphnt is apj)li('al)le throu<;h()ut

the entire treatment, a very important consideration in mihtary surgery.

The appHcation of the Thomas sphnt for fixation and extension is shown
in Fiijs. 107, lOS and 111.

I-k;. 10").—(From ( )s^o(id's colloction, Harvard Fnivorsity Unit.)

I demonstrated one of tlie.se splints before the American First-aid

Conference in Washington in August, 1915. Major Darby brought
one of them home from Furope at about this time. Notwithstanding

20
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this, ^•e^y little attention has been given to the Thomas splint in this

country, and. during the three years in which we waited to enter the

Fig. 106.—(From Osgood's collection, Harvard Uuiviisuy I nit.j

Fig. 107.—Strapping extensions applied to leg. Suspension slings to splint to support

limb. (Jones.)

war, few surgeons have familiarized themselves with the splint which

apparently will be employed more than any other from now on.

All of my students writing from the first dressing stations behind
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the liritisli lines speak of the Thomas spHiit as a life-saviii<; appliance.

Most recently, Lyman, a <,n-a(hiate of Johns noi)kins, a younj^ surj^eon

of more than three years" hospital exjx-rienct', writes me enthnsiastic-

ally of this most readily adjustable and adaptable splint. Dr. Alexis

Carrel told mv in Xew York a few days ago that there is no reason why,

in comi)ound fractures of the lower extremity, a proper primary dress-

in<i of the wound with fixation of the limb in a 'I'homas splint should

be disturb(>(| at an>- of the subsequent dressing stations behind the vv\{\-

^)

Fig. 108.—Introducing limb through
ring of Thomas's knoc splint. (Jones.)

Fig. 109.—Knee splint in position,
traction applied. (Jones.)

mental aid posts, until the patient reaches an operating room, where
it is possible to anesthetize him, open the wound, and institute the

Carrel-Dakin method.

Jones remarks that he has often fixed a fractured thigh in this splint

and sent the patient home in a cab. He employs the Thomas splint

for all fractures in the middle and lower third of the thigh, in the region

of the knee-joint, and in the upper and middle third of the leg. The
application of this splint is easy. Adhesive straps are applied in the

usual way for extension. Through the lower end of the adhesive strap
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extension there is attached a loop of webbing (Fig. 107). The adhesive
straps are fixed with the usual bandage. The splint is then applied
over the foot (Fig. 108) and adjusted as shown in Fig. 109. Extension
is made as shown there. The foot must be kept at right angle.

Fig. 1 10.—Thomas's bed knee splint
with local sjilints applied. (Jones.)

Fig. 1 1 1.—Screw extension which
may be used with Thomas's knee
splint or abduction frame. (Jones.)

Now local splints of block-tin or wood can be molded over the frac-

ture as shown in Fig. 110. The advantage of the block tin or sheet

iron is that the splint can be disinfected by heat, fire or water. In
some cases screw extension, as shown in Fig. Ill, can be applied. This
method allows the patient to sit up and move about better.

Fig. 112.—Skeleton splint for injuries near the ankle-joint. (Jones.)

KeepIn this splint special attention must be given to the perineum,
the leather ring and the skin clean.

Jones expresses the same surprise, that so effectixc and sunple a
splint has not been universally employed. In military surgery it is

especially useful. It takes but a moment to put it on. Lyman'writes
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jiu' that at the front they d., ii,,t iviih.v.^ tlir patient's clothes or shoes
•
>iit put tlie sphiH iiulit (Ml the hnil.. use the shoe for extension, cut the

Fui. li:?.—Skeleton .si)liiit applied. (Jones.)

Fig. 114.—Middledorpff's triangle splint for fracture.s of humerus.

Fig. 115.—Splint to keep the arm abducted slightly forward and rotated slightly
inward. (Jones.)

•'

clothes, and cover the wound with sterile gauze, rapidlv baiida<'e and
tran.sport the man to the rear at once.

'
"^

'
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Fig. 116.—Splint applied to keep the arm abducted slightly forward and rotated

slightly inward. (Jones.)

Fig. 117.—Modified Thomas's humerus extension splint. (Jones.)

Fig. 118.—Modified Thomas's humerus extension splint applied. (Jones.)
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ffoiies remarks that lie lia> iicxcr had to i)Iatc a recent t'i-actiire of

tlie femur.

Fractures of the Loicrr Lcij and Ankle. Jones advises the einployiiieiit

of a skeleton splint (Fijjs. 112 and 113) which is easy of application

Fig. 119.—Extension arm s|)lint aiiplicd. (Jones.)

Fig. I'iO. li'Miii t t-H,„Hl'~ ,-Mllrriiniu 1 1 : M\: 1
1'.

i T 1 1 1 Ncfs i t v I'ni t
.

)

and allows access to almost any wound, and can he modified to suit the

special case. As a rule, in gunshot wounds of the h^ only one bone is

broken, so that the i)rol)lem of fixation is not as difficult as in industrial

fractures when both bones are fractured.
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Fractures of ihe Upper Artri. Jones employs the abduction position

and uses a splint similar to that of Middeldorpff (Fig. 114) which has

l)een described and pictured in Progressre Medicine many years

ago (December, 1902, p. 103, Fig. 14). The splint employed by
Jones is shown in ¥ig. 115 antl its application in 110. This position

is not only best for the fragment in the humerus, but should there be

ankylosis of the shoulder-joint, this is the best ])osition for the anky-

losis. Of course this ])()sition is not a good one for transportation, and

1(11 nivorsity Unit.)

need not be assumed until the patient reaches the base. As a front-

line splint, one can employ a modified Thomas knee splint (Figs. 117

and 118). In a splint of this kind we get both extension and abduction.

Later, when the patient is confined to bed, one can employ the Thomas
splint without modification (Fig. 119). I am confident that in some

severe injuries between the elbow and shoulder this Thomas splint

(Fig. 119) will prove to be a splendid splint for the first dressing, and

during transportation the arm can remain in full extension.

These abduction splints for the arm employed by Jones should be
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coin])aiv.i with Fi-s. Il>(). Il'1 nu\ 122 taken IV.mi tli.- collection of
photosra|)lis loaned ine l)\ Os-rood, of Boston.

Fig. 122.—(From Osgood'.s collection, Harvard University Unit.)

Fig. 123.—Splint immobilizing the
ell)ow-joint but allowing access to it.

(Jones.)

Fig. 124.—EIIjow splint applied.
(Jones.)

_

Fractures q/ ilw FJbow. V\^<,. 123 and 124 from Jones illii.strate a
simple sphiit which allows access to the wound in the region of the
elbow. The forearm, if possible, should be flexed a little be\-ond ri<;ht
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angle. When the wound is suppurating, acute flexion is painful. 1

am inclined to the opinion, however, that a few days after the Carrel-
Dakin treatment has been instituted any indicated position can be
maintained with comfort.

This splint illustrated by Jones should be a convenient one for

primary dressing at the front. It impresses me as simpler and more
quickly changeable than the one employed by Osgood (Fig. 12o).

Osgood's splint was employed in a base hospital.

Fig. 125.—(From Ot^good's collection, Harvard University ITnit.)

Fig. 120.- -Hyperextension hand splint.

(Jones.)

Fig. 127. — H\'perextension
hand splint applied. (Jones.)

Fig. 128.—Skeleton hyperex-
tension hand splint. (Jones.)

Fig. 129.—Skeleton hyperex-ten-sion hand
splint applied. (Jones.)

As one does not wish to multiply the nmnber of splints in use with

the primary dressing at the front, every efi'ort should be made to employ
the Thomas splint as much as possible.

Wrist and Hand. In gunshot wounds and injuries about the wrist

and hand, -Tones calls attention to the error of having the hand fixed
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In liiR' with till' lort'anu iiisU-ail of in dursilk'xcd pu-sition. Tlie .~,]jliut.s

that nia\- hv employed are illustrated in Figs. 126, 127, 128, 129, 130,

Fig. 130. — Skoletou hyperoxtension
hand si)lint applied. (Jones.)

Fk;. 131.—Long hand splint.

(Jones.)

Fig. 132.—Long hand splint with
thumb-piece. (Jones.)

Fig. 133.—Long hand splint applied.

(Jones.)

inj. lot.— vl''""i <>>fiood":? colleetion, Ilaivaid I iiivcr»n> I lat.
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131, 132 and 133. In all of these splints care must be taken for accurate

adjustment between hand and splint to avoid strain on the carpal joint.

Osgood also called attention to the importance of the position of the

hand, especially in injuries of the musculospiral nerve, and his simple

splint is shown in Fig. 134.

Fig. 135 Fig. 136

Figs. 135 and 130.—-To illustrate the position for ankj'losis of the shoulder in

abduction. (Jones.)

Fig. 137 Fig. 138

Figs. 137 and 138.—Ankylosis of the shoulder in abduction to show degree of

abduction (Fig. 137) and the degree of power of lifting the arm (Fig. 138). (Jones.)

Position of Election for Ankylosis following Gunshot Inju-

ries OF the Joints. As this chapter comes first in the book it suggests
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that Colonel Jones looks ui)()n \hv position ;i> |)crli;i|)^ of the most
important and first consideration.

It is interesting; to e()nii)are the positions advocated hy Jones with
that of the (German surgeon, Kitschl,' but in niakin<; this comparison
it is to be remembered that Jones is advising a certain position, when,
from tlie nature of the wound, ankylosis may be exjx'cted.

Fig. 139.—.1 !?ho\vs faulty adductcd position of arm, and B the con.se(}Ucnt exlreniciy
limited power of abduction. (Jones.)

Fig. 140.— Ankj'losis of elbow-joint
at 70 degrees. (Jones.)

Fig. 141.—Right elbow at 110 degrees,
left elbow at 70 degrees. (Jones.)

Shoulder-joint. The arm should be abducted to about fiftv degrees

(Figs. 135, 136, 137, 138 and 139), the elbow should be slightly in front

of Ihe coronal plane of the })ody (Fig. 13()), so that when it is at right

angle and the forearm supinated, the palm of the hand is toward the
face. The arm is placed in this position, while the scapula retains its

normal position of rest.

The arm should never be kept to the patient's side if ankylosis is

anticij)ated.

An arm with the shoulder ankyloscd in this ])().sition is nmch more
serviceable than a flail shoulder-joint.

The shoulder-joint should never be allowed to become fixed at right

angles to the side.

'Pkogressive Medicine, December, I'Jlo, p. 272.
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These rules are for adults and not for children.

According to Ritschl, when ankylosis is not anticipated, the shoulder-

joint should be maintained in its usual position of rest secured by a

sling.

Elbow-joinf. According to Jones, the position will somewhat depend
upon the patient's occupation. In the majority of cases, the fixation

at the elbow should be about 70 degrees (Fig. 140). When both elbows
are ankylosed, one should be fixed at an angle of 110 degrees, the other

70 (Fig. 141).

Fig 142
'

Fig. 143

Figs. 142 and 143.—Ankylosis of hip. Fig. 142, correct position, in slight iihduc-
tion with extended thigh and slight outward rotation. Fig. 143, faulty position of
ankylosis in flexion with adduction and internal rotation. (Jones.)

Kitschl is of the oi)inion that during the after-treatment of the

wound, the elbow-joint should be at a right angle.

Jones does not note the change in the flexion at the elbow for different

occupations.

Forearm. When movements of pronation and supination are lost the

radius should be fixed in a midposition. The hand in this position is

more useful and of better appearance.

Ritschl advises a position of pronation.

Wrist-joint. Dorsiflexed position is a priceless surgical axiom, the

neglect of which is grave. This position is also recommended by
Ritschl.

Finger-joints. Ritschl recommends a slightly flexed position. They
are not mentioned bv Jones.
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Ilip-joinf. Jones recommends the jjosition of slifjht abduction with

ihi^h extended and very sH^ht outward rotation. The correct and

faulty positions are siiown in Fi^s. 142 and 14:5.

In m\' ex|)erience with fractures of tiie neck of the femur treated in

this coinitrx'. the usual result is shown in Fig. 143 and that is why the

functional impairment is so <rreat. Ilalsted many years af,'o wrote

about the im])()rtance of abduction. Whitman has made it the chief

factor in his treatment. Yet it is a very difficult tliiiij; to accomplish.

Cases of this kind need cou.stant supervision.

Ritschl advocates for the position of the hip-joint one of slight flexion

and abduction, but as I have called attention in the begiiming, it is a

position best for the treatment of injuries when ankylosis is not

expected.

Knee-joint, ^^hen ankylosis is anticipated, the position should be

extended, according to Jones. If not, the best position is slight flexion,

according to Ritschl.

Fig. 144.—Boot with bar behind
head to relieve injured metatarsal

joints and phalanges from press-

ure. (Jones.)

Fig. 145.—.1 and/i, boot with .straight

heel elongated and raised 3 inrh on
inner border, with small patch to thicken
inner side of sole. (Jones.)

Ankle-joint. Toe-drop and valgus are very difficult to prevent unless

everyone in charge of the case practises eternal \igilance. We should

have a .sign to hang from the head of the bed: " Keep the foot at a right

angle with the leg, in slight varus, rather than valgus position." This

is the position recommended also by Ritschl.

Tarsu.s' and Metatarsn.t. Jones cautions us to bear in mind the static

deformity of Hat and pronated foot. In applying bandages and appa-

ratus to prevent this, constantly think of corns and callosities due to

improperly adjusted pressure. Cases of injury to the foot should be

protected by bandage or shoe until the injury in the region of the arch

has healed, and in the majority of cases some protection in the shape of

an arch support or special shoe may be necessary for a longer period.

In peace time, I am familiar with many apparent failures after opera-

tions on the foot, because the surgeon was not familiar ^\•ith the after-

treatment and did not provide for this support. Fig. 144 is a boot

employed by Jones to relieve injured metatarsal joints and phalanges

from pressure. Figs. 145, A and 145, B show another special boot.
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Fractures, Malunited, Ununited and Compound. Colonel Jones,

in Chapter VII, when describing the mechanical treatment of fractures

under war conditions, makes the following very important statement:

"A word of warning against the destruction of loose pieces of bone

removed from the wound. If quite loose, the\' can be taken out, cleaned

and replaced. Suppurating compound fractures unite well if given

time; a common source of failure is due to the removal of bone."

A large percentage of war wounds are compound fractures. The first

two problems which must l)e given immediate attention are the treat-

ment of the wound and the fixation of the limb. In another chapter

I will discuss wound treatment when I re\iew one of the great contri-

butions of the war by Carrel and Dehelly. I have already called atten-

tion to the chapters by Jones on mechanical fixation and position of

the limb.

When infection is combated, more attention can be gi\en to the

comminuted bone and to nerve injury, as well as to joint complications.

Jones's description of the factors in delayed union should be read

in the original, he claims that the majority of the factors are under

our control.

He calls attention to one point which is constantly overlooked by

the majority of even experienced surgeons. In many cases of fracture

there may be several weeks of apparent inactivity in callus formation.

Then, suddenly, consolidation occurs. With this knowledge, and

patience, the good practitioner continues his careful treatment, main-

taining an apparatus to prevent angular deformit>-, with the cheerful

confidence that although union may be delayed, it will ultimately take

place without further treatment.

When the indications for the treatment of the fracture are properly

met, one should have no anxiety when union is delayed.

It is to be recollected that irrespective of the nature of the fracture,

delayed union is most common in the middle of the femur, in the

humerus at the junction of the middle and upper third, and in the

lower third of the tibia and fibula.

There may be delayed union even though the fragments are in per-

fect position, while unicMi may be rapid although the fragments are in

bad position.

The most obvious and frequent cause of faulty union, whether united

or not, is inefficient reduction of the fragment. Apparently, Colonel

Jones here is talking about fracture in time of peace. In compound

fracture due to gunshot injuries, the fragments are usually comminuted,

the soft parts torn, so that there is not much difficulty in reduction,

and the chief cause of faulty union is infection.

However, we must emphasize, with Colonel Jones, that in war surgery

as well as in peace surger>- the fundamental principle in the treatment

of fractures is to secure and maintain good length and good alignment.

All of the splints which I have illustrated from Colonel Jones's book

have for their fundamental principle alignment and extension in the

position best for function. Again, we should all agree with Colonel

Jones as to the danger of circular compression by splint or bandage.
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Tliat is why lir coiKlfiiiiis pliislcr of Paris. Joiics wi-itcs that in all

splints one shonld be ahic to put the linger between the sjjliiit and the

limb. Think of extension, aiijj;nnient, ])()sition of the limb and joint,

and p;ood circulation. If you do, yon will not have to think of the

comfort of the ])atient, or \vorr\' about the result, e\'en if there is

apparent delayed union.

The average time for solid union, espeeiallx in the lowci- extremity
is nuich longer than four or five weeks. Many fault>' results have been
due to allowing the patient to bear weight without a supporting splint

and to bend the soft callus which, when examined in the ordinary

way, gave the impression of firm bony union.

When Colonel Jones speaks of the treatment of dclaNcd union he

calls attention to the fact that Thomas (Fig. 140) employed and advo-
cated hyperemia twenty years before Bier.

Fig. 146.—" Damming" or congestive treatment of miunited fracture of the humerus
by Thomas's method. (Jones.)

For non-union in good position, all other means should be exhausted
before operation. As a rule, if the case is seen in the eighth week,
extension, alignment and improved circulation will accomplish results.

Later we may ha\e to try the \arious methods of hyperemia, or, under
anesthesia the region of the fracture is traumatized. In other cases,

under extension, the area of fracture is exposed, and, according to indi-

cations, the interposing callus excised or not, and some form of autog-
enous transplant made. The various forms for the tibia are shown in

Figs. 147 and 14S.

Although it is not mentioned by Jones, I get the impression that in

reconstruction work, especially in tho.se wounded early in the war,
there will be large opportunities for bone grafting, because many sur-

geons, in their endeavor to clean the wound of foreign bodies and
bacteria cleaned out with this the pieces of bone. The ])riniary healing
of the wounds so treated was really mar\ellous, but the ultimate result

pitiful, because the individual was left with an ununited fracture or a
flail limb. Jones speaks of this on page ()5 as one of the causes of

non-union in gunshot wounds.
The (correction of weak union of six to seven weeks' duration is one of

( 'olonel Jones's arts, especially in relation to Colles's and Pott's fractures.

Under anesthesia, by powerful manipulations with the hands, aided in

some cases with mallet and wrench, these faulty united fractures in

•J I
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which union is still weak, are reduced almost as if they were fresh

fractures. The probabilities are that Jones has not seen much of this

in war surgery.

I am confident that, in gunsiiot fractures, the most important point

to have in mind is extension and alignment. Then, later, after there

is some callous formation, one should not forget that an apparently

united fracture may bend. I will not review here more of Colonel Jones's

chapter on malunion, because it is more applicable to fractures not

usually seen in war surgery.

A B A B
Fig. 147. — Bone grafting. A, Fig. 148.—Bone grafting. .4, dia-

lateral bone graft for fracture; B, gram showing incisions through tibia

lateral bone graft for a case in which by twin saw and chisel, detaching a
bone has been removed. (Jones.) strip above and below the fracture.

B, second stage of oj^eration. The
lower fragment has been removed, and
the upper has been pushed down so as

to bridge the fracture. (Albee.)

Transplantation of Bone and Bone Grafts. The majority of

those who write about war surger;\' find no necessity for plates, wires,

screws, or the bone graft in the early treatment of compound fracture.

Now that the Carrel treatment is overcoming infection, and more sur-

geons understand the principles of extension, alignment and fixation,

and the young surgeons on the firing line and at the first dressing

stations are no longer removing fragments of bone, good union is being

observed more often and the field for bone transplantation after gun-

shot fractures is getting smaller.

Jones is of the opinion that the graft should contain periosteum, if

possible, but jieriosteuni is not essential to the success of the graft.

In the bed for the graft, a^'oid unnecessary blood clot, and provide

for adequate blood supply. The graft niust rest snugly on the raw

surface of bone. The period of fixation after a bone graft must be
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maintained longer than after a simple fracture. Here j)atien(e is

required. If the ordinary time for fracture is eight weeks, it will he

sixteen weeks for the graft.

Again and again surgical colleagues have said to me: "I removed
the bone ])late and in a few weeks union was solid." They attributed

non-union to the ])late, and the good result to their operation. Had
they waited the same length of time, the result would have been the

same without an operation.

In regard to grafting after gunshot wounds, -lones states that one
should wait until the wound has healed, and ])referably some months
longer. During this time everything is done to improve the general

condition of the patient and the circulation of the limb. Jones remarks

M W^^v

A B C D
Fi(i. 149.

—

A, osteomyelitis of tibia; condition after removal of necrosed bone.
B, probe to hold ends of tibia apart during healing of wound. C, fracture of graft;
marked callus ex\idation. D, the fracture of the graft united. (Sketches from
diagrams.) (Jones.)

that when this is done fir.st, in many of the cases union takes place,

and the surgeon loses the opportunity to transplant.

If this is true, it should be emphasized, because the majority of

American surgeons will be glad of an ojjportunity for experience with
bone grafting. This nuist be discouraged, unless we can prove that the

conclusions of this English authority are incorrect.

When, in gunshot fractures, the entire shaft of the bone and the
periosteum have been destroyed, either by the original injury, the
faulty method of removing all the fragments, or the suppurative pro-

cess, there is still an opportunity for a successful grafting even in the

bed of scar tissue. Experience in time of peace with old cases of osteo-

myelitis has demonstrated this. Jones reports a case in which the entire
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tibial shaft had been destroyed. After the removal of the dead i)one

and the healing of the wound, a transplant Avas made from the sound

tibia. Seven months later this transplant was fractured. Firm bone

union took place in this fracture. The case is illustrated in Fig. 149,

A, B, C, D.

Nerve Suture. In Chapter II of his book, Jones discusses the

various methods of nerve suture and tendon transplantation.

In gunshot wounds of the extremities, with or without compound

fracture, there is always extensive lesion of the soft parts. The restora-

tion to function of muscle, nerve and tendon injury is apparently a

much more difficult problem than restoring the bone to its weight-

bearing pow^er. Sometimes the nerve is destroyed beyond all hope of

repair, and function must be restored by tendon transplantation. On

the other hand, the injury of the nerve may be slight, but the muscle

supplied by it partially- or completely destroyed. The actual destruc-

tion of nerve, tendon and muscle may of itself be slight, but later involve-

ment, due to inflammatory exudate with resultant adhesions, may

interfere as much with function as primary tissue destruction. The

problem is rarely the simple severing of a nerve, muscle or tendon.

In all of these cases the larger and more difficult orthopedic problem

is not so much one of operative technic, as one of non-operative measures

which hare to be borne in mind and mastered from the onset of the

injury. In brief, these are: The proper position of the limb during the

healing of the fracture and wound, the constant supervision to prevent

paralyzed muscles from overextension, the daily measures for main-

taining good circulation and the general condition of the patient.

Prolonged suppuration due to the primary infection of the wound

probably has more to do with unfortunate results than any other

factor.

Apparently, the Carrel-Dakin method, if instituted early and main-

tained properly, at once checks this suppurati\'e process, and allows the

closure of many wounds within three weeks. Such a result consider-

ably simplifies' the orthopedic problem of preserving, or restoring,

function.

Many surgeons, in their interest in ner\e suture, often overlook

that the paralysis is not the fault of the conductivity of the nerve, but

of the primary or secondary destruction of the contractile power of the

muscle, or the mobility of tendon and joint. In restoring function, one

must first ascertain where the chief trouble lies—nerve, muscle, tendon,

or joint. One must also consider the eftect of scar contraction of the

skin. In the healing of a large, granulating surface, nature accomplishes

most by contraction and least by epidermization. This contraction

can be prevented by Carrel's method of early closure and by early

grafting.

INIuscles must be freed of all mechanical obstruction before they will

respond to nerve stimuli. It is therefore important to prepare the

muscles by freeing them of adhesions and improving the circulation

before oi)erating upon the nerve, and continue with massage and elec-

tricit\- to maintain muscle function until ner\e conducti\ity is restored.
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and to ir))«*at a,ij;aiii and a^^aiii that during; this treat iiiciit these piirtily/.ed

niusch's must ne\"er he ahowed to he nverexteiided.

CoiKhietixity of the nerve can only be restored when the nerve
impulses an. recei\ed by muscle, the circulation of wliich allows contrac-

tility. There must always be some orthopedic apparatus which holds
the ])araKv,ed nniscle and prevents overstretch inj;. We have discussed

this ai,^ain and a^'ain, and Jones mentions it repeatedly in his book.
It Avould apjiear necessary to have these rules printed in three colors

to hang at the head of the bed of every soldier, so he will know when he
is neglected. We must provide for every check. I agree entirely with
Jones that in time of ])eace these orthopedic principles are often neg-

lected, and nuich of the disability in this war is due to ignorance, or

lack of appreciation b\' surgeons with splendid training in every depart-
ment except that of orthopedics.

The medical department of our army will not only have to provide
•for, and train, ortho|)e(lic surgeons, but it will have to provide them
and general surgeons with all the secondary assistance and apparatus
which is required for this orthopedic-mechanical treatment.

The patient himself needs special instruction and daily stimulation
in order to get him to practice voluntary use of the muscles which are

not paralyzed.

The huge experience with the paralysis of poliomyelitis will be most
valuable in the treatment of a larger number of war wounds.
Again we have demonstrated that orthopedi(; surgery is a first-line

problem. Operations upon nerves, tendons, muscles and joints should
not be performed until the wound has healed, and until every efi'ort

has been made to maintain and restore function by other means. The
technic of tendon and nerve transplantation and suture is not different -

from that employed to restore function in cases of paralysis due to

poliomyelitis, but, as Jones points out, the different results have less

to do with the technic of the suture and transplantation than with the
condition of the tendons, nerves and joints previous to, and after, the
operation.

In reviewing the literature of nerve suture and transplantation, as

developed by war experience since 1914, and i)ublished in Progressive
Medicine since 1914, I have been surprised by the almost complete
failure to mention this vital part of the orthopedic problem.

Disabilities of the Knee-joint. P'or discussion of joint injuries,

Jones confines his attention chiefly to the knee-joint in Chapter W
of his book.

The three common conditions are: Simple sprain of the lateral liga-

ment, usually the internal; slipping of the semilunar cartilage; and
nii)ping of the infrapatellar fat.

All of these injuries may be produced by a twist, and after the injury

the symptoms may at first be slight. Then there occurs ett'usion into

the joint and recurring disability.

Early recognition and proper treatment will prevent the chronic

condition, and the time necessary to cure the recent injury is much
less than the chronic.



326 SURGERY OF THE EXTREMITIES

Sprain of Internal Lateral Ligament. In cases of this kind there is

distinct local pain and tenderness over the inner side of the knee and

nowhere else. Movement of eversion and external rotation stretches

the torn ligament and retards recovery.

The area of the knee-joint should be fixed in adhesive straps, a pad

should be placed on the inner side of the heel of the shoe. In severe

cases there should be short treatment of rest in bed. As a rule, the

former is done and the latter neglected.

Lnternal Derangements of the Knee. These vary from a slight sprain

of the attachment of the internal semilunar cartilage to fractures of

the spine of the tibia with rupture of the crucial ligament.

In military practice many soldiers may puzzle the medical officer

by complaining of obscure pain and disability in the knee, and Jones

states that this has led to a number of operations on normal joints.

In rupture of the internal ligament and damage to the semilunar

cartilage there is usually a severe twist of the knee with leg in abduc- .

tion. In some cases there follows a definite lock of the joint. Soldiers

cannot simulate this. In other cases there is no lock, but a click may
be heard or felt when the cartilage slips. Swelling of the knee due to

distention with eft'usion is a sign of injury. A definite localized area

of tenderness is very suggestive of real trouble. As a rule, the knee

cannot be fully extended without pain.

In cases of this kind, there must first be complete rest, with the limb

in a splint for ten days. When the patient begins to walk, fixation in

bandage or adhesive straps. This protection in the after-treatment is

essential. If it is not followed out, the effusion and pain recur. With

each recurrence precious time is lost, and the difficulty of a permanent

cure increased.

W'hen there has been bad after-treatment with repeated stretching

and effusion, a thickened scar develops about the semilunar cartilage.

The scar is tender and in some cases may be felt. It is always on the

inner, slightly anterior portion of the knee-joint, well to the inner side

of the ligamentum patellte. The scar thickening may be sufficiently

great to be pinched when the leg is extended. This will increase the

pain and tenderness.

In the less severe cases, when there is simply a sense of insecurity

and a click, there must first be a primary period of rest, followed by

massage and graduated exercises, the joint being supported by a

bandage or adhesive straps.

In more severe cases when the scar tissue is large enough to be nipped

in extension, an operation is indicated, at which time the entire joint

is inspected and the scar tissue at least excised.

W'hen there is definite locking of the joint this means a displaced

cartilage. Wlien active and passive motion of the knee-joint are

restricted in addition to the recurrent locking, we know the loose

cartilage has not been reduced.

In the primary treatment of displaced cartilage, reduction is first

attempted. The patient should lie on his back with the thigh flexed

on the body and leg on the thigh. In this position one often palpates
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the fulness on the inner side of the joint over the tibia. The patient

is then told to make a sudden kick at "three" us the surgeon counts:
one, two, three. Simultaneously with the kick at "three," the surgeon
rotates the foot inward and pulls with i)ressure on the thigh.

The patient knows that reduction has been accomplished, because
he will be able to fully extend the kne'c. If one cannot get the hel[) of

the patient, make the same manipulation under ether. Keduction hav-
ing been accomplished, the joint is fixed in extension in a padded splint.

The splint should remain on at least ten days, then should begin the
after-treatment of massage and moderate exercise, and the joint pro-
tected by a bandage or adhesive straps.

When these cases are seen early and reduction is accomplished, the
result is usually successful after the simple treatment outlined.

In late cases there is usually fluid, the patients are comfortable at
rest, but symptoms retiu-n after exercise. Even in late cases, after a
few weeks, reduction may be possible. It is always worth while trying.

If reduction now fails under anesthesia, operation is indicated.

Beware of the cases in which you think you have reduced, but in

which the patient still complains of a feeling of insecurity. This residual

s^^n})tom may be due to adhesions. Here passive motion under gas
anesthesia usually completes the cure.

We are all familiar with Jones's method of opening the knee-joint
with the leg flexed over the end of the table, as showii in Fig. 150.

There is no necessity to speak of the aseptic technic. The joint being
opene<l, one takes a blunt hook and slips it under the free margin of

the cartilage. This allows perfect inspection. In remo\'ing the carti-

lage, leave no tags of cartilage, look for fringes or villi, and remove
them, if present.

I cannot agree w^ith Jones that operations of this kind should not be
done at the base hospitals at the front. I am confident that the technic
there will be as good as at home.

I cannot agree with him that any environment is a source of danger
to an experienced surgeon, because he can control the environment.
I cannot agree with Jones that nun-ement of the knee-joint during the
arthrotomy is a risk, because air enters the joint. I have been opening
joints for twenty-five years, and have paid no attention to the entrance
of air. Now and then manipulation is helpful to inspect the joint and
get out all the tags.

Operative cases must have the same careful after-treatment. Never
neglect massage to the quadriceps muscles. There is no reason why
these cases should not be returned to active duty.

Recurrent Effihsion. When this takes place it is a definite indication
that the conservative or operati\'e treatment has not accomplished a
perfect result, which is generally due to faulty after-treatment or
secondary injury, or, in an operative case, to leaving behind a tag of

cartilage, or a fringe of syno\ial membrane.
Rupture of Crucial Ligaments. This is one of the graver lesions of

the knee-joint. When recognized and properly treated in the early
stage, good results are accomplished. Increased movability of the
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knee-joint, with ability to dislocate the tibia, even slightly, is a pretty

definite sign of a torn crucial ligament. Cases of this kind recjuire a

long fixation, knee extended, in plaster or a Thomas splint. Later, the

patient is allowed to walk in this splint. Operation is contra-indicated.

Fractvre of the Spine of the Tibia. According to Jones, in some cases

the dislocated fragment of bone may lodge in front of the knee-joint

and prevent full extension.

The characteristic symptom is a somewhat rigid block to full exten-

sion accompanied by pain referred behind the patella. When the frag-

ment is not dislocated, or can be reduced, fix the knee in full extension

for a period sufficiently long to allow healing. When this cannot be

done, remove the fragment of bone, and then put the knee up in the

same dressing. Jones prefers to explore the joint in a case of this kind

by a longitudinal incision, splitting the tibia longitudinally, but he

remarks that this is needed only in exceptional cases (Fig. 151).

Fig. 150.—Showing position of incision. (Jones.)

RetropaicUar Pads of Fat. After all injuries of joints there is apt to

be increased vascularity of the syno^-ial membrane and the fat beneath.

With motion of the joint, pieces of the membrane and fat may be nipped

and pulled out into villi or papillomas. This is the most common

cause of a single joint lesion in civil life. We may expect to see it in

soldiers because of the possibility of repeated injury to the knee-joint.

The patient usually complains of pain and tenderness during walking,

which is especially marked in going up and do\^^l stairs and in rising

suddenly from a sitting position.

The first treatment hi the simpler cases is to protect the patient from

further strain on the knee-joint. Place a cork pad half an inch thick

inside the boot under the heel. This will prevent complete extension

of the knee. Place about the knee-joint a cage support as shown in

Figs. 152 and 153. This limits extension, but allows full flexion. As

a rule, treatment of this kind accomplishes results within a few weeks.
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Always recollect the (luadriceps muscle; its tone imist he improverl

or maintained by massage and \'oluntary contraction.

Fig. 151.—Showing patella split. A, femur; B, tibia; C, transver.se ligament;

D, anterior crucial ligament; E, posterior crucial ligament; F, cut halves of patella.

(Jones.)

Fin. 152.—Cage support for knee.

(Jones.)

Fk;. 1.53.—Cage support for knee
applied. (Jones.)

All the principles of after-treatment mentioned hy Jones in this

chapter should be followed out in the graver injuries of the knee-joint

by gunshot after the primary treatment has accomplished the healing

of the wound and the patient is ready to walk.

Surgeons in this war will ha\-e to develop an orthoixnlic sense.
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The Soldier's Foot. From conversations with officers of tlie Med-

ical Department of the Army, I get the impression that there is con-

siderable disagreement with the statements made by C'olonel Jones in

Chapter 1 1 1 of his book. However, we must bear in mind that this was

written by one of the foremost living orthopedic authorities, and since

the beginning of the war the British Medical Department has given

Colonel Jones every opportunity to observe and treat the orthopedic

cases arising in the British Army. I trust to be able in this review to

present the criticisms of our medical officers and of the civilian ortho-

pedic committee who are investigating this problem.

Anatomical. Jones describes the foot as consisting of t\yo parts:

The hindpart formed by the os calcis and astragalus, posterior to the

midtarsal joint, and the forepart consisting of the rest of the tarsus,

metatarsus and toes.

The arch of the hindpart (os calcis and astragalus) bears the weight

of the body when the individual stands. The arch of the forepart is

more mobile, and gives spring to the foot wdien walking. This spring

depends upon the integrity of the small muscles of the foot and the

longitudinal and transverse arches, and one other very important fac-

tor: freedom of the movement of the toes themselves. A tight shoe,

therefore, compressing the toes interferes with this factor.

Deformities and Disahilities. It has just been noted that the freedom

of the movement of the toes is one of the basic parts of the forepart of

the foot. For this reason hallux rigidus and valgus and hammer-toe

are usually associated with flat-foot. With metatarsalgia there is often

impairment of the transverse arch; impairment of the longitudinal arch

accompanies various degrees of weak, everted and flat-foot. The dis-

abilities, therefore, chiefly concern the mobile forepart of the foot. The

lesions which are associated with disabilities of the hindpart are less

frequent, for example, 'periostitis of the os calcis, strain of the insertion

of the tendo Achillis.

In the several disabilities of the foot, there may be more than one

factor. .

Flat-foot. This term covers all degrees of stram of the longitudmal

arch, a part of the forefoot. The degree varies from a slight strain to

complete descent of the arch, with bone deformity.

The essential feature of flat-foot is abduction and eversion of the

forepart (Fig. 154).
• , •

, ,

Flat-foot may begin as an acute condition. If the arch is high, the

pain is more acute. The locality of the pain changes as the arch distends.

Acute Flat-foot. The pain may be so severe that the patient cannot

walk. The attack may begin when the patient begins to walk after a

long period in bed from acute rheumatism, or when the patient is sud-

denly called upon to be on his feet for a long interval. This type may

be frequently observed in younger people, especially if their shoes are

tight and there is no room for the movement of the toes.

There is no difficulty whatever in recognizing an acute flat-foot. A
few weeks ago one of my residents at St. Agnes's Hospital was taken

suddenly with intense pain at the junction of the middle and outer
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third of the foot, on the inner side. He liad been stundinj^ all (Jay in

the operatinij; room. The .r-ray showed separati(jn of the bones in this

position. ReUef was fi;iven by imbricated adhesi\e strajjs.

In very aeute cases, Jones is of tiie opinion that the patient should

go to bed, receive daily massage until the tenderness has passed off,

and during this time bear no weight of the body. Then the foot must
be ab(hicted and inverted, and hehl in this corrected position by phister

of Paris for ten (hiys. Then the phister is removed, and is followed by
a few days of massage, exercise, movement of the toes and inversion,

but never eversion. Then the patient walks in a specially constructed

shoe. This shoe is very roomy in the forepart to allow free play of the

muscles and toes. It grips the ankle and heel snugly.

Fio. 1.54.—-Flat, everted foot. (.Tones.)

It is my impression that the Munson shoe, with which our army is

provided, has these features. I have just worn a pair for ten days with
great comfort.

All will aoree with Jones that shoes with pointed toes are harmful.

According to Jones, the inner side of the boot or shoe should be

straight—a condition not found in the usual footwear, and apparently

not present in the British army boot, because Jones comments that it

is not yet perfect. I get the impression that our army shoe will meet
the requirements.

If the officers get their boots for appearances and not from the quar-

termaster's department, we may be able to demonstrate the difference

between the shoe made for the army and that i)urchased from outside

dealers.

According to Jones, after getting the proper boot for the patient

recovering from acute flat-foot, it should have some special attach-

ments. The heels should be "crooked," that is the inner side of the

heel is made one-third of an inch higher, tapering gradually to the

outer side. This, of course, produces inversion of the foot, that is, it

corrects the deformity eversion (see Fig. 154). The heel should be

lengthened forward three-quarters of an inch on the inner side and the

sole should be raised (me-third of an inch by a ])atch on the inner side

of the sole, just below the toe-joint (Fig. 145, B). The patient must be

cautioned never to bear weight without his shoes on. The man must
walk with the feet parallel; there must be daily graduated exercises. It

may require six weeks to two months to completely cure an acute

flat-foot.
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Colonel Jones remarks that perhaps it would be better that the

boots of all the soldiers who are subjected to long marches and weight-

carrying should have this special shape and additions. All recruits

wath any signs or s\iiiptoms of weak feet should start their training

with this orthopedic shoe.

It is to be recollected that an acute flat-foot may follow a sprain of

the ankle or any injury Avhich tears or strains the ligaments of the foot.

In gonorrheal periarthritis, the ligaments are soft from the exudate and

stretch. If the patient is allowed to walk without protection of a boot

or a bandage, flat-foot is very apt to develop.

Fig. 155.

—

A, flat-foot, first stage: Thomas wrench applied to invert. B, flat-

foot, second stage: Thomas wrench apphed to adduct foot at midtarsal joints.

(Jones.)

Rigid Fhit-foot. ^Yhen the recognition of the acute flat-foot is

delayed, or no treatment instituted, the flat-foot may become rigid in

its position of deformity. In cases of this kind, forcible manipulation

with o\ercorrection should be the first part of the treatment. This

method is shown in Fig. 155, A and B. After correction, plaster-of-

Paris splints, then two or three weeks' rest, then the usual after-treat-

ment wath exercise and the adjustment of a proper boot. In extreme

cases of this kind, it may be necessary to place in the boot an outside
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iron splint to maintain the toot in its coriTct position, a^ illustrated

in Fig. ] 50.

When tlic rif^id flat-foot is iicj^U'cti'd for years, osscon> llat-foot

dexclops. 'Hie hones are ehanj^ed in shape as they ada|)t themselves

to the new position of deformity. Feet of this kind cannot he eorreeted

sufficiently well to allow the individual to become a soldier, but it is

sometimes difficult to diti'erentiate between the rigid and the osseous

flat-foot.

Flat-foot Due to Spasm of the Perinei. The condition is shown in

Fig. 157. It is not an uncommon finding, if one knows how to diagnose

it. Jones has operated on as many as 150 cases a year. This type of

Fk;. 156.—Outside iron in ;ukli-

tion to crooked long heel and piece

to sole. (Jones.)

Fig. 1.57.—reroneul .si)asni jjroducing a
flat, everted foot. (.Jones.)

fiat-foot is obser\e(l, as a rule, among robust indi\i(luals shortl\' after

])uberty. Usually, there is a history of an injury which produced no

disability at first. The i)atient limps, with a springless gait, with

rigid feet, and toes })()inting out. The feet are everted. The area over

the scaphoid is thickened. On su|)erficial examination, the first impres-

sion is that of an osseous fiat-foot. The i)ain is sometimes acute, the

feet may perspire. As a rule, the individual cannot walk far. Removal
of the boot gives temporary comfort. The individual is unable to invert

the foot and when he attempts this, the peronei nmscles become rigid.

On examination, there is a tender area over the scaphoid and where the

external malleolus impinges on the os calcis. There is also tenderness

over the peronei. At examination, attempts to invert give pain, and

the peronei muscles are thrown into contraction. If the patient's
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attention is diverted and these muscles are found to be relaxed, it is

possible to make a forcible inversion. The character of the condition

immediately changes, and there are now no longer the signs of a rigid

or osseous foot. The moment the surgeon releases his hold, the deformity

and rigidity return.

According to Jones, operation is indicated. The peronei are exposed,

Fig. 158, and, from each, about three-quarters of an inch are excised,

beginning one and one-half inches above the malleolus. The foot is

then fixed for three weeks in an overcorrected position of inversion and

adduction. Then follows the ordinary after-treatment.

Personally, I have never seen or recognized a case of this kind. It

would be interesting to know how often it is recognized in this country

among our own troops.

Fig. 158.—Exposure of tendons of peronei preparatory to exsection of about

f inches. (.Jones.)

Diagnosis of Flat-foot. According to Jones, the differential diagnosis

between the different types requires more than ordinary experience and

training. The ossesous flat-foot is usually strong and painless. In the

rigid flat-foot, pain is observed after unusual exercise. The recognition

of the type due to contraction of the peronei has just been described.

It is important to note that in the osseous flat-foot, in which the foot

has accommodated itself to the new position, the men may be able to

bear the strain of long marches. In cases of this kind, as the deformity

is so marked, the recruit is apt to be rejected. It is important also to

note that the majority of flat-feet can be corrected by mechanical or

operative means.

From Jones's description, I am confident, more cases of flat-foot

may be seen after, rather than before, enlistment, especially in indi-

viduals who, before entering the arm>-, have not walked much. For

this reason, in the training camps there may l)e a large opportunity to

recognize and treat flat-foot in the stage in which treatment gives the

best results. If this does not prove to be true, it will indicate that the

United States army shoe is a good preventive of flat-foot.

In regard to special exercise, Jones remarks that this method, although

excellent, will not cure a case of flat-foot, except in conjunction with

the details of treatment already outlined.

Claw-foot Jones calls attention to the large number of soldiers with

claw-feet, who have passed the various examining boards, and even

find their way to the front. These patients, according to Jones, are

unfit for military service, and should never be accepted as recruits,
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Claw-foot l)cf;ins in early life, hut, as a rule, is uot reco<,niize(l until

•d later stage of development. The causes are not as yet cleared up.

According to Jones, it ])ass('s from one stage to another, and these can
be divided into five. The condition may spontaneously arrest itself

in any of the stages. The time of development varies. In cliildliood,

there is no marked deformity, but the child is clumsy and fre(|uently

stumbles without cause. If one examines the foot at this period in the
first stage, it will be found that the foot cannot be dorsiflexed beyond
a right angle with the leg, due to the contraction of the tendo Achillis

Fig. 159.—Claw-foot, second degree. (Jones.)

and the structures of the sole of the foot. 'J'his explains the stumbling,

as the child is unable to proj)erly flex the forepart of the foot, and when
he runs he trips on his toes.

In this first stage one must stretch tlK> contracted tendo Achillis and
plantar structures by manipulation or tenotomy, or lengthening of the

tendon. Then there should be overcorrection, temporary bandage, and,

later, a shoe.

In the second degree of claw-foot (Fig. 1 50) the deformity is so marked
that it is easily recognized : The forepart of the foot drops, due to flexion

Fig. 160.—Claw-foot, second degree. The surgeon's finger easilj' replaces the
droj)ped head of the metatarsal hone of the great toe; a case in this stage is suitable
for tendon transplantation. (Jones.)

at the midtarsal joint and exaggeration of the arch. The great toe is

dorsiflexed at the metatarsophalangeal joint, and the tendon of the

extensor proprius hallucis is prominent. When the surgeon places a
finger under the ball of the great toe, the toe lifts easily and automat-
ically straight<Mis out (Fig. HiO). In this stage the other toes do not

present this deformity, but there is a shortening of the tendo Achillis.

In this second stage in the young there is no pain and only the disabil-

ities already mentioned—clumsiness and tripping. In older individuals

long marching produces pain and fatigue, and often the individual sol-
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(Her is th()ii,ij:ht to be a malingerer, because the usual deforniitA' of a
flat-foot is absent. There is no fall in the arch, but a careful examina-
tion will find tenderness in the area of the metatarsophalangeal joints.

The treatment of the second stage of daw-foot is operative, and if

the indi\'idual is a soldier, he will be able to return to duty in a few-

weeks. In this operation the plantar fascia is divided and stretched;
the tendon of the extensor of the great toe is severed from its attach-
ment; two holes are drilled close to each other behind the metatarsal
head. Through this tunnel the tendon is drawn by a catgut ligature

(Fig. IGl); pulling this tendon raises the metatarsal head into its proper
position (Fig. 162), and then the lower end of the tendon is stitched to

the upper part just above its entrance into the bone tunnel (Fig. 163).

Fi(j. IGl.—Claw-foot, second degree. Operation 1\y transj^lantation of tendon
of the extensor of the great toe. The diagram shows how the tendon of the extensor
proprius halhicis is introduced through the tunnel above the head of the metatarsal
bone. (Jones.)

The wound is closed, the foot bandaged on a padded metal sole ])late.

This plate is placed transversely behind the head of the metatarsal, in

order to flatten the arch of the foot. The whole foot is fixed in a rec-

tangulai- foot splint bent at an angle less than the right. After the
healing of the wound and the remo\-al of the stitches, the foot is fixed

in its corrected position in jilaster. The patient walks in from three to

six weeks.

He should wear a boot with low heels and a bar across the sole

beneath the head of the metatarsal bones. Keep the foot dorsiflexed

when walking.

In the third degree of claw-foot, the deformity of Fig. 1.59 is much
more marked, as shown in Fig. 164. It is no longer possible to lift the
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great toe, as shown in Fig. KiO, because of the increased contraction

of the plantar tissues. In this third degree, the other toes have the

characteristic dorsiHexed deformity present in the second degree in

the great toe only (Fig. loD); in addition, the movements of all the

Fig. 162.—Claw-foot, second dej^rce. Operation showing the tendon of the

extensor pro])rius haUucis passed through the head of the metatarsal bone of the

great toe and pulled Ijcfore fixing. (Jones.)

toes are limited. There is some rigidity. Corns form on the ball of the

foot, because the patient has difficulty in getting the heel to the ground.

The contraction of the tendo Achillis is much more marked than in the

first two stages.

Fu;. 163.—Claw-foot. Operation for second degree, showing how the tendon
of the extensor proprius hallucis, after traversing the tunnel in the bone is attached

to itself and secured. (Jones.)

In this third degree of claw-foot, the operation is in two stages:

First divide and stretch the plantar fascia, breaking the arch toward

the condition of fiat-foot. As the metatarsal bones are obliquely placed,

make separate incisions on the dorsum of the foot half to one inch over

the shaft of first to fourth metatarsal bones without opening the joints.

22
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Remove a piece of bone from each shaft of one-half to one inch. Leave
the heads of the bone alone. Leave the fifth metatarsal intact to act

as a splint. In the second stage of the operation, the tendo Achillis is

divided and the foot wrenched into dorsiflexion. Then follows the same
dressing and after-treatment as in the second stage of the deformity.

In the fourth stage of claw-foot there develops, in addition to the
deformity already described, a marked \-ariis (Fig. 165). The corns

Fig. 164. -Claw-foot, third degree.

(Jones.)

Fig. 165.- -Claw-foot, fourth degree.

(Jones.)

are more numerous and tender. Walking is painful and difficult. The
treatment is more extensive than for the third degree. All contractions

must be cut or stretched. Flexor and extensor tendons must be cut.

The astragalus must be removed. Now the foot can be molded into a

shape which will carry the weight and allow walking with comfort.

In the fifth degree of claw-foot (Fig. 166), the deformity is still more
marked, and the development of an equinovarus position. The con-

FiG. 166.—Claw-foot, fifth degree. (Jones.)

tracted toes are cyanotic. The patients beg for amputation. Jones

recommends the following operation: Remove the astragalus; make a

flap incision on the sole of the foot at the base of the toes and a similar

flap on the dorsum of the foot; then remo\'e the toes with the heads of

the metarsal bones; the results of this amputation is shown in Figs. 167

and 168.

Individuals ^ith the second degree of flat-foot, when corrected, will

make good soldiers, but i^robably not in the third, fourth and fifth

degree. However, the operative treatment in these latter three stages



MILITARY SURGERY 339

will make them more useful citizens, and i)n)l)al»ly relieve uou-defective
men for the army.
The i)rol)al)ilities arc that the recruit with hallux rigidus, valgus or

mctatarsalgia will not be accepted. Nevertheless, they may slip

through, and these conditions can be corrected. Many indi\idiials in
time of peace have decreased efficiency on account of these correctable
deformities, and in tliis country we should bear in mind that there are
many existing deformities which, if properly corrected, would increase
the number and efficiency of the men at home, and so relieve more fit

men for the front.

This is one of the larger problems of i)reparedness, and in\olves the
tai)ping of the latent powers of the country.

^

In hallux rigidus, Aalgus and metatarsalgia there is often an asso-
ciated flat-foot. In these conditions there are some features in com-
mon. ]\Iild cases may be relieved by a proper boot. In cases requiring
oi)eration, there is a common after-treatment and corrected shoe.

Fig. 167.—Claw-foot, fifth degree.
Front view after operation recommended
in the text. The toes and the heads of
the metatarsal bones, as well as the
astragalus have been removed. (Jones.)

Fig. 168.
Side view
(Jones.)

-Claw-foot, fifth degree,
after same operation.

Mobility of the Toes. Apparently, Jones thinks it is important here
to discuss the importance of the correct position and free mobility of
the great toe in marching, and to describe the marching boot. Racers
who go barefoot ])reserve the position of the great toe in adult life. In
young children the great toe is directed slightly inward to the median
line of the body, in line with the anterior part of the inner longitudinal
arch of the foot. In. racers who wear boots, the toes are cramped, the
small muscles of the foot atroi)hy from disuse. 'J'he ])osition of the great
toe changes, and its power to spread inward is impaired. In a strong
adult foot, not deformed by wearing a pointed boot, the great toe
spreads inward by the action of the abduttor hallucis.

Good Marching Boot. This boot should have room to allow the
anterior part of the foot and toe to alter tlu>ir position for the changes
in balance and strain. The boot should fit comfortably and closely
about the heel and ankle, so that in walking the heel does not move
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in the boot, chafe and form a bhster. I can say of our army shoe that

it meets these conditions.

Jones is of the opinion that the marching boot shoukl be adjusted

to prevent flat-foot by raising the inner side of the heel, and not the

outer side (Fig. 145). The inner side of the boot should be straight up

to the tip of the big toe, so that the two boots are parallel. Pointed

toes should not be allowed.

The sole of the boot inside should be as broad as the foot when spread

by the weight of the body and any additional weight the individual is

to carry. When one fits a soldier for his shoes, he should be dressed and

equipped for full marching orders.

The upper boot should not compress the forepart of the foot. The

toe cap should be stiff and deep enough to allow free mo\-ement of the

toes. The stiffening should extend back on the inner side of the boot

to a point behind the metatarsophalangeal joint of the great toe.

The boot should be long enough to allow the foot not only full lateral

play, but full length when the soldier is carrying his heaviest pack.

Corns do not develop in a boot of this kind.

In Colonel Goodwin's article, he speaks of a regimental chiroj^odist,

an enlisted man with three weeks' training, who helps the soldiers take

care of their feet.

According to Jones, the appointment of a regimental "corn and

callous" attendant is a confession that the men are not properly fitted,

or that the shoes are not properly made. If possible, new shoes should

be fitted to soldiers after they return from a long march with swollen

feet. Remember, it is the forepart of the foot that swells, and not the

hindpart.

According to Jones, the present British army boot is an improve-

ment, but is still lacking in two points—the straight inner side and the

clear stiffened arch in the upper of the forepart.

I shall discuss ]\Iunson's article on our army shoe, and I think I shall

be able to demonstrate that our boot is an improvement on the British.

I get the impression, if there is much foot trouble, that it will be among

the officers who, for one reason or another, have not purchased the army

boot, and, if vanity has been one of their reasons, they will probably

later suffer for it.

Hallux Rigidus. In this condition there is limitation of power to

dorsiflex the great toe at the joint between the phalanx and the meta-

tarsal, a lesion somewhat similar to the second degree of claw-foot,

except the toe is in a position of extension (Fig. 169). This deformity

leads to strain of the joint on long marches, followed by signs of inflam-

mation in the region of the joint.

In early cases before bone changes, the patient should wear a special

boot (Fig 170); a bar one-third inch thick and one inch broad is fixed

to the sole of the boot behind the head of the metatarsal bone. When

the tenderness has disappeared and power of dorsal flexion has returned,

begin massage and hot and cold baths.

In more advanced cases there are ossesous changes, and the condition

gets progressively worse. Relief is given by an operation similar to

that which will be described for hallux valgus.
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Ilalhi.r I'ah/iis. Tlic (Ict'oriiiity is typical (Fij^. 171). 'J'liorc is usually

a bursa or a bunion, and varying; degrees of periarthritis and arthritis

up to intVction with sinuses.

The decree of detorniity is not an index of disability. Some soldiers

with marked deformities are not incapacitated. The disability is due
chiefly to inflannnatory processes in the bur.sa, in the joint, and to the

pressure on nerves by the inflammatory exudate.

Fig. 169.—Hallux rigidus. (Jones.)

In mild cases, a shoe recommended for halhix rigidus (T'l^. 170) should
be tried. The forepart of the boot must be roomy, and the bunion
should be protected with a piece of felt with a hole in the center.

In the majority of cases, operation gives the best results. There
should first be a preliminary rest-treatment until the inflammation
subsides.

Fig. 170.—Bar on sole of boot behind the
heads of the metatarsal bones. (Jones.)

Fig. 171.—Hallux valgus. (Jones.)

Jones condemns transplantation of the extensor proprius hallucis

tendon to the inner side of the metatarsal head. Tie also condemns
excision of the joint.

In early cases, Jones recommends a linear or cuneiform osteotomy of

the metatarsal bone (Fig. 172). In addition, tenotomy of the extensor
proprius hallucis. In more advanced cases the bony exostosis must be
excised, and some operation for i)seudarthrosis done.
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The operation preferred by Jones is resection of the head of the meta-

tarsal (Fig. 173) with the bony excrescences, and then using the bursal

flap to cover the bone. He uses only one wall of the bursa. When
the whole bursa is employed, some cases develop bursitis. Fig. 174

Fig. 172.—Halhis valgus. To illustrate osteotomy of the neck of the metatai'sal

bone, showing the wedge to be removed. (Jones.)

shows the bursal flap. In all cases the extensor proprius hallucis is

divided, but not transplanted. It seems best to preserve the sesamoid

bone. Fig. 175 illustrates the splint he employs in the first dressing.

At the end of three weeks the patient is given a proper boot. This is

made of soft material, with a stiff leather sole. On the sole there should

be a leather bar one-half inch thick and one inch wide behind the head

Fig. 173.—Hallux valgus. To illus-

trate resection of head of the metatarsal

bone by oblique incision through the

bone. (Jones.)

Fig. 174.—Hallux valgus. Showing
flap to cover the end of the metatarsal

bone in the operation illustrated in Fig.

173. (Jones.)

of the metatarsal bone. The heel should be one-third inch higher on the

inner side (Fig. 144)—the usual boot for flat-foot. Later, the ordinary

boot may be altered in the same way. The patient should never be

allowed to get up and walk in a slipper.
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Ihe operation (k'scribed by Jones for liallux valgus and bunion .should
be compared with my illustrated critical review in PiioGitKssiVE Mfd-
iciNE, for December, 1912 (p. 2f)0. Figs. 50 to 55). I am inclined to
think that patients properly operated on for bunion and hallux valgus
will make good soldiers.

^

Fig. 175.—Splint for hallux valgus after operation. (.Jone.s.)

Fic. 17G.—Hammer-toe. (Jones.) Fig. 177.—The disability produced by
amputation of second toe. (Jones.)

Fig. 178.—Wedge exsection of joint for hammer-toe. (Jones.)

Hammer-toe. This deformity usually affects the second toe. The
deformity in slight degrees may be present in other toes. It is shown
in Fig. 176. It is associated with painful corns, and the individual
IS unht for marching. The deformity may be congenital, but is more
often due to badly fitting shoes. It may be associated with hallux
valgus.
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In the treatment, amputation should never be done, as it may lead

to a disability more serious than the original one—hallux valgus (Fig.

177). Jones advises a wedge-shaped excision of the articular cartilage

of both bones of the joint, correcting the deformity and leaving the toe

in extension, with this joint ankylosed. The corn should be excised with

a wedge-shaped piece of skin (Fig. 178). Divide the flexor tendon,

suture the skin incision for a linear scar, fix the toe in a splint illustrated

in Fig. 179, .1, B and C.

A B C

YiQ. 179.—^, splint for hammer-toe; B, splint for hammer-toe applied, view

from sole of foot; C, splint for hammer-toe applied, view from upper side of foot.

(Jones.)

DispJacemcnt of the Little Toe. The deformity is similar to hallux

valgus—congenital, or due to tight boots. The toe is painful from

pressure. It interferes with marching. The best treatment is amputa-

tion of the toe, with a good skin flap. Protect the area from pressure

until there is firm healing. If there are any exostoses on the head of

the metatarsal, remove them, but do not remove the head of the bone,

as it weakens the arch of the foot.

Metatarsah/in. This is usually associated with flattening of the

transverse arch. Pain and tenderness are located in the fourth meta-

tarsophalangeal joint, in the third, and less frequently in the second.

The pain may come on suddenly and produce complete disability. The

boot already described (Fig. 170) often relieves the pressure from the

heafl of the metatarsal bone and accomplishes a cure. The inner side

of the heel should be raised as in the boot for ordinary flat-foot. Some-

times a band around the base of the metatarsals pre^•ents spreading.

There should be exercise and massage. The patient should never wear

anything but an orthopedic shoe. In more severe cases, especially in

soldiers, remove the head of the metatarsal bone through a small dorsal

incision and give the patient the special boot already described.

Injuries and Strains of the Tendo AchiUis. This is one of the causes

of the so-called painful heel. It may be a synovitis, a bursitis, or a

periostitis at the insertion of the tendon. In synovitis there is eftusion

into the tendon sheath and visible swelling. Rest and bandaging should

be the first treatment. Then moderate exercise with the heel of the
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boot raised thivf-ciuartcrs of an inch to relax the tendon. In hnrsitis,

the bursa under the insertion of the tendon on tiie os ealcis is involved.

The swelling is less than in synovitis, more localized and often one gets

fluctuation. Strap the leg above the malleoli, raise the heel of the boot;

insist ujM)!! moderate walking. In periostitis there is no swelling, but

localized tenderness. The treatment is the same as for bursitis. When
the bursitis is not cured, puncture the bursa with a hot needle. When
one can palpate irregular fibrous masses in the tendon, they should be

exci.sed.

Os Calcis Spurs. This is another cau.se of i)ainful heel. They may
give no discomfort until the patient sprains the ankle or contuses the

os ealcis. The spurs show in the .r-ray. The best treatment is to excise

the spurs, with the surrounding scar tissue and periosteum. Do not

make the incision through the sole.

Ostitis and Fcriostitis. This is another cau.se of painful heel. It may
follow contusion or partial fracture. Treatment is often unsatisfactory

as in compression fracture of the astragalus, and os ealcis. The bony

masses should be excised, but the results, as a rule, are not sufficiently

good to allow an individual to become a soldier.

The importance of orthopedics in the present war is so great that I

felt justified in reviewing this book by one of the greatest authorities

in detail.

Plaster of Paris. Osgood' found plaster-of-Paris dressings best, and

employs bridges to span the oi)en wound. 1 have fully discus.sed his

methods with illustrations in Piu)GRESSIve Medicine (December, 191"),

p. 292, Figs. 50 to 69).

Colonel Jones, whose book I have reviewed here, objects to plaster.

Literature ox ^Iilitaky Orthopedics. Having reviewed Colonel

Jones's book, it will be interesting to gi\e a brief survey of other con-

tributions. Space prevents any detail.

E. W. Fisk- emphasizes the value of orthopedic surgery in the present

war. As preventive measures, he lays stress on apparatus, massage and

manipulation. It is his opinion that ankylosis in injured and septic

joints can frequently be prevented by early .systematic manipulation.

When ankylosis cannot be prevented, the limb must be immobilized in

the most favorable position—a point also emphasized by Jones.

Contraction deformities must be prevented by the early applica-

tion of splints—a jioint that has been emphasized again and again in

Progressive Medicine.

Deformities due to paralysis of groups of muscles recjuire over-

correcting apparatus, also emphasized by Jones.

Fiske is of the oi)inion that ])laster of Paris makes the most efficient

splint.

In open infected wounds the proper immobilization of the limb is

second in importance, and, third should be constant attention to align-

ment and position for future function. As long as the callus is soft and

^ Journal of the American Medical Association, 1917, Ixvii, 418.
- Military Surgeon, 191G, xxxix, 497; Surger>', Gynecology and Obstetrics, 1917,

xxiv, Abstr. 383.
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joint adhesions pliable, reposition to corrected position is possible with-

out operation.

Robert B. Osgood's^ contribution is entitled Orthopedic Surgery in

War Times. It is to be remembered that this paper was delivered in

June, 1916, over one year ago. In Progressive Medicine for Decem-

ber, 1915 (p. 293), I reproduced Osgood's collection of photographs of

various splints due to his experience in the American Ambulance in

Paris.

In 1916 Osgood wrote: "Each must strive for the complete recovery

of its wounded, in order that the ranks may be kept as full as possible.

Next in importance, those who reco^'er from mutilating wounds must

be so reconstructed and reeducated that they will not become a burden

on the industrial community."

Osgood describes orthopedic surgery in war times under three head-

ings : The physical examination of the recruit ; conserving and restoring

function of the wounded part; and reeducation of war cripples.

In the examination of the recruit, he emphasizes first feet and shoes.

He calls attention that during the battle of the Marne almost 25 per cent,

of the unwounded were rendered less efficient by becoming foot-sore.

Jones calls attention to the fact that the British shoe is not up to his

requirements. Osgood is of the opinion that the American shoe is better.

He found great difficulty in picking out satisfactory shoes in France,

and, as a rule, when he found the right one, it was of American make.

Foot trouble was very common with French soldiers.

I know that ("olonel ]\Iunson and the Orthopedic Department of the

Surgeon-General's Office under Major Brackett are making every effort

to prevent foot affectioiis among American soldiers. I\Iy associate,

Captain Nichols, of the M. R. C, surgeon at Fort Howard near Balti-

more, told me that the copy of Colonel Jones's book which I sent him had

been the greatest help to him in the recognition and proper treatment of

different forms of painful and weak feet among the recruits. It gave

him the information he required. Apparently, he had not yet received

the special circular on the care of the feet issued by the Surgeon-General's

Office.

Osgood wrote: "The opportunities for preventive orthopedic surgery

have not ceased when the base hospital is reached." This is a very

interesting statement for 1916, because one of Osgood's colleagues who

went to France in the past few months had the impression that ortho-

pedic surgery was a third-line and not a first-line problem.

Osgood emphasizes the delayed healing due to infection of the wound.

During this period there is danger of soft-part contraction, nerve involve-

ment, adhesion of tendons, ankylosis of joints, angular deformity and

non-union of bone. He calls attention to the wonderful work of Robert

Jones.

Osgood favors plaster of Paris, differing, therefore, from Jones, but he

calls attention to the ingenious splints of Colonel Jones, Joseph Blake

of the American Ambulance, the overhead suspension, or the so-called

'Journal of the American Medical Association, 1917, Ixvii, 418.
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Balkan splint, and tlic> xarions coniljinatioiis of metal splints which are

comfortable, efficient, and allow rapid and easy access to the wound.

In regard to restoration of function, Osgood was tremendously

impressed with the j)ower of repair in the bone in open fractures and the

resistance of the syno\ial membrane to infection.

He calls attention to the difliculty of deciding what is best to do for

an infected joint. He would prefer, first, when in doubt, to make a

small incision, Avash out the joint, and leave a tiny rubber-tissue drain.

Large multiple incisions and Acry free drainage make restoration of joint

function more diflicnlt, and it is a question, in this group, whether early

excision should not be done.

This is one of the most difficult problems in peace surgery, and, from

the teaching of Ilalsted, I agree with Osgood that it is best to try the

simi)ler method first. Ilalsted years ago demonstrated the danger of

gauze drains in a joint, and the better results from rubber-tissue drains,

or no drain at all—simply an open arthrotomy with irrigation. But

in this war we are dealing with a more extensive joint wound, and, as a

rule, a more intensive bacterial infection. (See BROCiKEssiVE ]\Iedicine,

December, 1899, p. 197; 1900, p. 170). I get the imi)ression that the

Carrel method of draining and irrigating may be required to get the best

results and best ultimate function.

Osgood emphasizes the importance of early massage and passive

motion. Passi\e motion should be gentle and with force, and there are

many mechanical therapeutic machines for this.

Osgood then discusses the api)aratus for cripples and occupational

training, and concludes that in this war orthopedic training has a larger

field than in any previous one.

Just as I am finishing this article, I am pleased to have the opportunity

to announce that the Orthoi)e(lic Group in the Surgeon-General's

Office—INIajors Brackett, Goldthwaite, Silver and others, have finished

for publication a small standard manual on Miliiary Ortfwpoedics, to be

jHiblished with the other war manuals by Lea & Lebiger. The committee

has taken a great deal from Colonel Jones's book. The chapter on the

foot is amplified, and contains a great deal of new matter based upon the

experience of Colonel Munson, of the Medical Corps of the Army, and

his colleagues. The chapter on splints is more comprehensive than in

Jones's book and will practically standardize all the methods to be

employed in United States hospitals. This war otters one of the greatest

opportunities for orthopedic surgery, and I am confident that we have

the men capable of embracing the opportunity and developing it to as

near ])erfection as possible. I trust later there will be published a larger

volume on military orthopedics. No book has yet been published which

meets the requirements, yet there is sufficient in the literature to make
such a volume possible at this time.

Osgood^ gives a splendid report of his experience with the Harvard

Unit at the American Aml^ulance during the months of /Vpril, May,
and June, 1915. One will find in this article the more important

1 Boston Medical and Surgical Journal, January 27, 1916, clxxiv, 109.
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methods of extension and fixation apparatus. Through the courtesy of

Dr. Osgood, I was able to reproduce, in Progressive IVIedicine for

December, 1915 (p. 293), many of his illustrations. I have referred to

them in this article on a number of occasions.

Hie Soldier\^ Foot. From the description of Porter, we get the

impression that the soldier's stomachs are properly taken care of, and
that life in the trenches, exen under the most terrible bombardment,

is only dangerous from wounds, gassing, and shell shock. Apparently

unless the soldier is actually injured, or is infected with some organism,

his health remains good. But the literature would suggest that a great

deal of inefficiency among the fighting men can be attributed to their

feet—trench foot, sore foot, frost-bite, and various forms of flat and weak
feet seem to be of common occurrence. Jones is of the opinion that

the shoe is largely responsible for this, and is not at all satisfied with

the shoe furnished the British soldier. Goodwin describes in detail the

care and preparation of the feet for the trenches.

The Surgeon-General's Office is taking every precaution for the inspec-

tion of the soldiers' feet and the fitting of their shoes. Fortunately,

~due to the efforts of Colonel Munson and others, our army shoe seems to

meet the rec|uirements, but someone among the officers must understand

the fitting of the shoes, the careful examination of the feet for deformities

and signs of weakness, and the dail>' care of the feet and shoes when
the burdened soldier must undertake a forced march, or be confined for

a long period to a wet trench, or exposure to cold.

In another place I have already mentioned that a Medical Reserve

Officer in charge of a large force obtained the most valuable and practical

information from Colonel Jones's notes on military orthopedics.

Fitting of Shoes and Care of Feet. The following note is issued as a

proposed revision of U. S. Army General Orders No. 45, 1916:

"Company commanders will personally measure the feet and fit the

shoes of men of their commands and will be held responsible that the

instructions herein contained are strictly followed.

"All measurements prescribed herein will be taken with the soldier

standing in bare feet and with a 4()-pound burden on his back, bearing

the entire weight upon the foot to be measured. Balance may be pre-

served by resting the hand on a fixed object. The measurements of

the foot, which must be taken to make suitable preliminary selection of

the shoe to tr\- on, are (a) the length; (6) the circumference around the

ball.

" To measure the length, the soldier will stand with foot upon the foot

measure, furnished by the Quartermaster's Corps, fitted in a slot in a

board, the heel of the soldier fitting snugly against the heel block. The
movable block will then be pushed up until it touches the end of the

great toe. The scale on the top of the measure, which is graduated in

sizes, will then be read, and the proper length of the shoe will be deter-

mined, approximately, by adding 2 to the reading of the scale; thus,

if the soldier's foot scales 6| a shoe not smaller than 8| should be tried

on first.
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" To take the hall iiioasure, pass the toot tape, sui)i)lie(l \)\ tlie Quarter-

master's Corps, around the foot at the prominent tubercle at the base

of the fi;reat toe and the prominent tubercle at the I)ase of the little toe.

The position of the tape is shown by the line A-H in Fif^. ISO.

" The tape should lie closely to the flesh, but should not i)e so tight as

to compress it. Having taken the foregoing measurements, the shoe

best suited to the foot will be determined by reference to Special Regula-

tions Xo. 40, War Department. For example, assume that the circum-

ference of the ball is found to be 9^ inches. In the tal)le on page 28 of

the aforesaid circular, under the heading 'Marching Shoes,' it will be

seen that for a foot requiring an 8| shoe a ball measurement of 9| inches

corresponds to a 1) width. The size of shoe to try on for actual fitting

is, then, in this case, Si 1).

" If the ball measurement found as above does not correspond exactly

with any ball measurement given in the table, then the narrower of the

two widths between which the measurements lies should be selected.

' Beginning with the .size and width thus tentatively seleeted, shoes will he

tried on until a satisfaetory fit is secured. Correct fit in waist and instep

will be determined experimentally. To determine the fact of fit the shoe

will be laced snugly and the soldier with a 40-pound burden upon his

back will again throw his entire weight on one foot. The officer will then

press in the leather of the shoe in front of the toes to determine the

existence of sufficient vacant space in that region to prevent toe injury.

Under no circumstances should this vacant space in front of the great

toe be less than two-thirds inch; nor should there be pressure on the top

of the toes. The officer will then grasp with his iiand the leather of the

shoe over the ball. As his fingers and thuml) are brought slowly together

over the leather, the shoe should feel snugly filled without apparent

tension, while the leather should lie smoothly under the han<l. If the

leather wrinkles under the grasp of the hand, the shoe is too wide and a

narrower width is needed; if the leather seems tense and bulging and
the hand tends to slip over easily, the shoe is too narrow and a greater

width is necessary.
" Usually it will be necessary to try on several pairs of shoes in this

manner before an entirely satisfactory shoe is secured. A record of the

proper size and width of shoes as determined above will be kept 'as

provided in Circular 17, Quartermaster General's Office, May 1, 1910.
" Measurements will be taken and shoes will be fitted as prescribed at

least once in each enlistment and the record will be changed from time to

time if subsequent fittings render a change necessary.
" Sizes called for in recpiisitions will conform to the record and the fact

of fit of shoes issued on such requisitions will be personally verified in

every instance by company commanders in the manner above pre-

scribed.

"No shoes will be issued to, or worn by, enlisted men wjiile on duty

which are not fitted in accordance with this order.

" Xe^v shoes should be adapted to the contours of the feet as soon as

possible. Shoe-stretchers, with adjustable knobs, to take pressure oft"

painful corns and bunions, are issued by the Quartermaster's Corps.
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"All shoes should be properly broken in before beginning a march.

The following is required:
" The soldier stands in his new shoes in about 2^ inches of water for

about five minutes until the leather is thoroughly pliable and moist;

he should then walk for about an hour on a level surface, letting the shoes

dry on his feet, to the irregularities of which the leather is thus molded

in the same way as it was previously molded over the shoe last. On
taking the shoes oflf, a Aery little neat's foot oil should be rubbed into the

leather to prevent its hardening and cracking.

"If it is desired to water-proof the shoes at any time, a considerable

amount of neat's foot oil should be rubbed into the leather.

"Light woolen or heavy woolen socks will habitually be worn for

marching; the socks will be large enough to permit free movement of the

toes, but not so loose as to permit of wrinkling. Darned socks, or socks

with holes, will not be worn in marching.
" Company commanders, by frequent inspections throughout the year,

will maintain the feet of their men in condition for proper marching.

They will cause the proper trimming of nails, removal or paring of corns

and callouses, relief of painful bunions, treatment of ingrowing nails,

and other defects, sending serious cases to the surgeon.
" Before a march is undertaken by foot troops, company commander

will personally inspect the bare feet of their men. While on the march,

they will personally see each day that their men wash their feet as soon

as possible after reaching camp, prick and evacuate blisters, and cover

such blisters or excoriations with zinc oxide plaster, supplied by the

Medical Department, applied hot, dust the feet with the foot powder

supplied by the Medical Department, and put on clean socks. x\n undue

amount of foot injury and disability from shoes will be regarded as

evidence of inefficiency on the part of the officers concerned and as cause

for investigation.
'

' Quartermasters will provide a place where shoes may be fitted for the

purpose of determining or verifying the record, to be kept in each com-

pany, troop, battery and detachment, of the proper sizes of shoes required

for each enlisted man thereof. For the purpose of fitting, they will

keep on hand at all times a complete series of each size and width of

shoes furnished for issue. Company commanders will report in writing

to the next higher commander every instance of failure to secure proper

shoes for their commands or to obtain proper facilities for fitting the

shoes as herein directed. Commanders will in\'estigate the reasons for,

and be held responsible, so far as lies in their power, for the rectification

of such deficiencies.

"A brief record of the number of such reports from company' com-

manders and the reason for such deficiencies will be furnished to inspec-

tors at each inspection.
" Inspections conducted under the provisions of paragraph 889, Army

Regulations, will embrance an inquiry into the manner in which this

order has been complied with, and the report of inspections will include

a statement of all instances of failure on the part of company commanders

to secure proper shoes for their commands and the cause of such failure."
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It will be observed that the fitting of the shoe and the eare of the

feet is to a large extent left to the company eommander. Serious cases

only are referred to the surgeon.

When 1 purchased my shoes from the Quartermaster's Department

at Fort Howard near Baltimore, the ciuartermaster made a diagram of

my foot, while I stood on a ]iieee of paper, and hnmediately selected

two pairs of shoes. 1 ha\(' worn one pair for ten days continuously

with absolute comfort.

It is to be remembered that the medical department has the first

chance at the soldier's feet when the recruit is being examined, and it

naturally occurs to me, after reading the literature, why .should not the

future care, including the fitting of the shoe and the inspection, be under

the supervision of the medical regimental officer?

Colonel Goodwin, in his book, gives us the information that a private

in each company is given a special course for a few weeks on the treat-

ment of corns and blisters, and this man looks after the feet under the

personal super\ision of the company officers, but he does not specifi-

cally state who is responsible for the soldiers' feet—the line or the

medical officer.

Preliminary Foot Inspection. Harold C. Corbusier/ a medical officer

experienced in the National Guard of New Jersey and an orthopedic

surgeon, makes a report on his observations and experiments with the

feet of the business men at the Plattsburg Camp. He calls attention

to the apparent disregard of proper shoeing and care of the feet among
the National Guard. He makes the claim that only a few of the States

issue the army shoe, and, owing to a woful lack of sizes, the men are

not properly fitted. In the majority of the States the men purchase

their own shoes, and Corbusier claims that in 90 per cent, of the cases

these shoes are injurious to the soldier's foot. He also remarks that,

in view of the superficial preliminary examination, many men are

recruited in the ranks with pathological feet.

This orthopedic sm-geon was dealing with college graduates, as a

rule in good physical condition, and he found that their feet did not

measure up to standards.

Flat-foot was the most common finding. Claw-foot was less frequent.

He had a number of cases of bunion, hallux valgus, conditions which I

have described in discussing Jones's book. In addition, he found many
examples of overlapping toes, and many corns. The majority of these

pathological conditions were relieved by a proper shoe.

After these recruits marched, blisters were the most common result.

Their usual location is illustrated in Figs. 181 and 182. Intinmmation

of the tendon sheaths was common, especially of the tendo Achillis

and extensor of the small toe. It is interesting to note that, after one

march, 1267 men reported with sore feet; 1200 had blistered feet. He
does not give the total nmnber of men marching.

He is of the opinion that these various types of sore feet were explained

not only by a badly fitting shoe, or some preliminary pathological con-

1 Military Surgeon, 1916, xxxix, 518.
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dition, but to a faulty gait. He objects to the present regulation of

requiring the soldier to stand with the toes turned out at an angle

of 45 degrees. The angle should not be over 30 degrees.

He makes the following suggestions for foot rules:

"1. Two or more months before going to camp make a careful inspec-

tion of your feet. If there are corns present, whether large, small or

soft, your shoes are not the right shape.

"2. Look for badly shaped toes, lapping over, hammer-toes or 'claw'

toes.
" 3. Look for ingrowing nails and bunions, or any tender and inflamed

spots.

"4. See if the arches are painful or obliterated on standing, or if the

foot turns outward too much, causing the angle to roll inward.

" 5. If you have any of these troubles, seek treatment at once from an

orthopedic or a general surgeon, not from a chiropodist.

"6. Always wear a broad-toe shoe and one which is sufficiently long

in the 'heel-to-ball' measurement; also, the fit of the heel must be

good, not loose, as commonly found in most broad-toe civilian shoes.

Obtain the camp shoe recommended by proper authority—it must be

broad at the toes; thick-soled; with well-fitting heel; made of oiled

leather; pliable throughout, especially in the sole; without lining; the

upper of sufficient height to bring it well above the ankle bones; laced,

with eyelets only. Wear your camp shoes at least a few hours each day

before going to camp, if you have the proper shoe. This is to adjust

your foot to the new shape, which is probably different from what you

have been wearing."

Arthur S. Jones,i Captain, M. O. R. C., gives his experience with foot

and shoe inspection of the soldiers in Mexico, with this conclusion:

" Had the officers of the line and medical corps been properly instructed,

and the soldiers' feet been trained and properly fitted, the percentage

of foot trouble would have been nil, while, as a matter of fact, it was

21 per cent, in a group of 17,000 men on the march, and 58 per cent,

in a group of 11,000 on the march. This percentage of foot trouble is

of the total number of men who fell out, and not of the total number of

the men marching. The relative number who fell out, it seems to me

was small. Of the 17,000—265; of the 11,000—99.

Captain Jones publishes here General Orders No. 26, of August, 1912.

General Orders Xo. 45, of 1916, has just been published here with the

proposed revision. Both have to do with the measurements and care

of the feet. The diagram for measuring the feet is shown in Fig. 180.

Captain Jones is of the opinion that the army shoe devised by the

Board headed by Colonel Munson is admirable.

Officers should be required to wear this shoe as well as enlisted men.

The regulation light woolen sock of the quartermaster is superior to

all others, and both officers and men should be required to wear it.

In ordering the socks, it should be four sizes larger than the shoe, that

is, for a No. 6 shoe a No. 10 sock.

1 Military Surgeon, August, 1917, xli, 219.
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Over 30,000 iiu'ii wcic iiispectctl. In only ')()()() —ouf-sixtli, wciv the

slioes properly fitted; in the niiuiiiiint^ they were too small, or too

larjje; in ahont 20,000, too small; in 3000, too lar^'e. This does not

indicate that the (General Orders in regard to the measurement of the

foot and fitting the shoe were properly carried out. Naturally, the

conditions in the regular army were better than in the militia, but,

even among the regular troops many soldiers were found to be wearing
an improper size shoe.

Fig. 180

When the feet themselves were examined, 18,000, or over 50 per cent.,

had good feet; the remaining had the following deformities: Corns
21,000; crowded or jammed toes, 18,000; hallux valgus and ingrown
toe-nail, 8000 each; callosities, 5000; overriding toes, 2000; bunions,

1000. Of course, in this list we see that many soldiers had more than
one lesion, but we get the important impression that only about 50
per cent, had good feet. About 24 per cent, had sufficient evidence of

weak or flat-foot to justify the recommendation for the foot exercises

which will be given in detail later.

It is Captain Jones's opinion that a foot with minor defects should
be accepted, because it is possible to develop, in these recruits, service-

able feet. Here he apparently agrees with Colonel Jones. The minor
defects are as follows: Hallux valgus, hammer-toe, bunions, callosities,

corns, twin-toes, overriding toes, ingrowing nails, weak feet, low arches,

moderately pronated and rigid feet. We observe, among the inspected

soldiers all of these minor defects have been accepted. I am particu-

larly interested in this statement, because in this country among some
of our army surgeons and orthopedic specialists there has been some
criticism of Colonel Jones's Notes on Military Orthopedics, for includ-

ing the recognition and treatment of these minor defects, especially

hallus valgus and hammer-toe.

Among the major defects which should be cause for rejection, Captain
Arthur Jones includes the different forms of arthritis, definite deform-
ities, such as club-foot, deformities from old fractures, with and without

23
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callus formation, spastic and paralyzed muscles, divided tendons, feet

from which bones have been removed, feet in which the first, second

or third toe is missing; and bunions, with marked bone and joint

involvement.

Flat-foot is a minor defect when there is still retained a moderate

amount of pronation and flexibility, and no signs of arthritis. The

candidate should be accepted.

It is unportant to note here the opinion of Captain Jones that in

these cases of moderate flat-foot accepted, the recruit should not be

given plates or arches as a support, but should be made to take the

following exercises:

1. The ball of the foot is placed on the sharp edge of a depression in

the ground with the toes projecting over the edge. A thick board,

table or other secure support may be used. The toes are deliberately

bent dowaiward and upward as far as possible thirty times. If the toes

do not bend readily, assist them with the hands until they become

more flexible.

2. The foot is mo\ed backward to a flat surface and the toes are

lifted thirty times.

3. In the same position the toes are separated and closed thirty times.

At first it will be necessary to assist this movement with the hands.

4. In the same position, the whole front portion of the foot is lifted

and lowered thirty times. The body should be kept erect and there

should be no swaying or movement at the hips.

5. The inner margin of the foot is raised and the weight is thrown

on the outer edge. The toes are curled downward, backward, and

underneath the foot as far as possible, and then brought to a normal

position, and this is repeated thirty times.

6. Standing firmly on one foot, the other leg is extended at an angle

of about thirty degrees. In this position the anterior portion of the

projected foot is made to rotate, describing a complete circle. This

exercise brings into play the flexors, adductors, extensors and abductors

of the foot.

Apparently, these are the exercises mentioned by Colonel Jones also.

The men who are taking these exercises should not have long hours of

marching at first.

Colonel Jones describes the proper shoe for feet of this kind, Captain

Jones does not, but conveys the impression that shoes properly fitted,

and a proper sock, will be sufficient. The shoe can be made more flex-

ible, if it is well greased and not kept in the dark or damp. A soldier

should remove the shoes when at rest and elevate the feet. The moment

there is a sign of any irritated area, correct, if possible, the shoe and

socks, and cover the area wdth a piece of adhesive strap. It is to be

recollected that Captain Hastings, in his little book on First Aid in the

Trenches, gives each soldier a roll of rubber adhesive plaster, but does

not mention its emplojinent to pre\-ent blisters of the feet.

Soldiers, according to Captain Jones, should wash their feet daily

not with an excessive amount of soap, and dry thoroughly; expose to

the air and sun for a short time. He does not advise the use of pow-
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ders, wliilc Hastings advises j^owdcred boric acid and starch for the

feet, which is also recommended hy Colonel (ioodwin in preparing the
feet for the trenches.

Captain Jones states that operations for ingrowing toe-nails are rarely

necessary; if pressure on the toe is removed, the area beneath the nail

cleaned with alcohol, and lightly packed with cotton; in trimming the
nails the corners should not be cut.

Fig. 181.—Usual location of blisters; note .«pot where lower end of ieggin has rubbed.
(Corbusier.)

Fig. is-i.-lsua ati()n of blisters; note heel blistnx (-iii-rd by faulty constmction
of inside of regulation shoe. (Corbusier.)

It is important that the socks should be clean. When it is impos-
sible to wash them, turn them, iiang them in the air or sim. Darned
socks should not be worn. It is more economical to piu-chase a new
sock than to treat a sore foot.

It is important to remember that Captain Jones's experience is with
feet in jNIexico, and with soldiers who have to live in the trenches in

France. This may explain the slight discrepancies in regard to the
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use of powder, and as our army shoe is so much better than the British,

it may explain the failure of Captain Jones to recommend certain changes

in the boot insisted upon by Colonel Jones of the British Army.

Marching Fracture. A. H. Pirie^ describes these fractures. They

are apparently due to muscular action during severe prolonged march-

ing. The fracture is situated in the second, third or fourth metatarsal

bone; two or three bones may be fractured. The patient first observes

soreness of the feet, and is unaware when the fracture takes place.

Apparently, after the fracture, he struggles on for a time, and then

finds himself unable to march farther. Treatment is not mentioned in

the review, and I have not had an opportunity to inspect the original.

IVar Injuries of the Feet. The largest review of war wounds of the

foot and ankle is a monograph by E. Quenu.^ It is fully illustrated,

and, so far as my observations go, it is the most compreh(4nsi\'e study

of the war surgery of this region so far published.

Combier and Murard"* report on 4 amputations and 28 resections in

the region of the foot and ankle. These were all done in the zone of

advance, in the surgical ambulance.

These two contributions demonstrate that American surgeons should

review the well-established methods of amputation in the region of

the foot and ankle—uncommon operations in time of peace. They

should also carefully review the peace literature on fractures in this

area. Undoubtedly, there is a large opportunity for conservative sur-

gery in gunshot wounds of the smaller bones below the tibia and fibula.

I have had a recent case in which the fractured astragalus and particles

of other small bones were removed at the primary dressing of a shotgun

injury of the ankle. In spite of a streptococcus and gas-bacillus infec-

tion, the patient recovered with a foot which has good function.

Greenough, Osgood and Vincent^ report on their three months' ser-

vice in the American Ambulance, and their experience with gunshot

fractures of the extremities. One-third of the patients in their ward

had fracture. Of the 140 fractures, 9 were of the ankle or foot. All

were compound. This demonstrates that fractures in this region are

relatively infrequent.

Fractures of the Os Cakis. Forrester^ recommends primary tenotomy

of the tendo Achillis for reduction and prevention of future disability.

The foot is put up in plaster, with In'perflexion, marked eversion, and

a pad under the arch.

Cotton and Henderson'^ discuss 75 cases of compression fracture of

the OS calcis. To get good results and prevent future disability, he

recommends the Cotton reduction, as outlined in 1908. Late opera-

tions, as a rule, are unsatisfactory.

* Lancet, July 14, 1917, ii, 47; review in Journal of the American Medical Associa-

tion, 1917, Ixix, 495.
- Revue de chir., 1917, xxxv, 246 and 541.

_ ^, ,

3 Bull, et mem. Soc. de chir. de Paris, 1916, xlii; review m Surgery, Gynecology

and Obstetrics, 1917, cciv, Aljstr. 590.
* Boston Medical and Surgical Journal, January 13, 1916, clxxiv, 37.

* Review in Surgery, Gynecology and Obstetrics, 1917, xxiv, Abstr. 501.

s American Journal of Orthopedic Surgery, 1916, xiv, 290.
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Lounsbiiry' ciiipliasizes tiu' dillifulty of ilia|,ni()sis without .c-rays, tlic

importance of iiiimcdiato reduction, often helped by division of the
tendo Achilhs, and the proper after-treatment.

Fred J. Cotton- <;ives, with ilhistrations, an excellent resume of this

fracture, and of the so-called Cotton reduction (Fig. 183) which he
devised in lOUS.

Fig. 183.—Treatment by impaction. The foot is laid on a sand-bag, a felt pad
held to protect the outer side of the os calcis, which is then impacted by blows from
the mallet. This impaction is used only after carefid correction of position. (Cotton.)

P. B. ]\Iagnuson'' describes and pictures his method of reduction,

which is by manipulation after a subcutaneous tenotomy of the tendo
Achillis, and the method of fixation in plaster—marked inversion, with
pressure under the instep. lie does not refer to Cotton's method or

contributions, and claims that, when performed as a primary measure,
he has observed no permanent disability.

Fractures of the Astrogalvs. Robinson,'* for this fracture with dislo-

cation, makes an incision, pries the fragment into place, closes the wound
without drainage, and puts uji in plaster.

Albert H. JNlontgomery^ considers only fractures of the neck of the

astragalus. In the majority of cases recorded in the literature, partial

or complete removal of the bone has been performed. The partial oper-

ation is the one of choice. In spite of apparently' good results, Mont-
gomery is of the opinicm that if the patient is seen early, open reduction

is possible and should be the operation of selection.

In compression fractures of the astragalus and gunshot wounds,
partial or complete removal of this bone may often be necessary. For
this reason, I refer to the splendidly illustrated article of W. R. McAus-

' Surgery, Gynecologj' and Obstetrics, 1916, xxii, G3S.
2 /Vnnals of Surgery, 1916, Ixiv, 480.
^ Journal of the American Medical Association, 1917, Ixviii, 530.
* AnnaJs of Surgery, 1916, Ixiii, 606. « Ibid., Ixv, 495.
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lancU on Whitman's method of removing the astragakis in infantile

paralysis.

Jones has called our attention to how helpful his experience in the

operative treatment for reconstruction in the paralytic deformities of

infantile paralysis, has been to him in military orthopedics.

Trench Foot. Colonel Goodwin describes its prevention. Frost- gives

a very good resume of the subject up to March, 1917. It occurs chiefly

in the winter months. It has various names—frost-, water- and boot-

bite, chill-foot and trench frost-bite. The term, however, trench foot

seems the best. It was observed in the Balkan wars chiefly among the

Greek troops. It has invalided several thousands of British and French

soldiers. The symptoms vary. Usually only one foot is involved.

Getting wet in cold weather is apparently an important factor. First,

the feet feel numb and cold, then there is swelling, pain and tenderness

of various degrees; the tenderness is chiefly in the ball and heel; pain

may extend up the leg, with muscle tenderness in the leg and thigh.

On examination, in the simplest type, there are varying degrees of

hyperemia, usually at the pressure point on the foot. Anesthesia and

hyperesthesia are often present: anesthesia in the hyperemic areas,

hyperesthesia outside. In more severe cases the discoloration is deeper

with the formation of vesicles and ulceration. The toe-nails become

dark, the foot swollen. In some cases superficial gangrene develops.

It is less apt to develop in men who move about and protect them-

selves from cold and wet. The treatment is simple, but often the men
will have to be transported back on stretchers. The preventive treat-

ment is given more fully by Colonel Goodwin, which I have quoted.

V. Ra^Tnond and J. Farisot'' are of the opinion that trench foot is

due to an infection with a fungus, and they have gotten good results

from the following treatment: A mixture of camphor 1.1 grams; sodium

borate 1.5 grams; boiled water 1000 grams. The feet are dressed with

cotton wet in this solution. This is practically the preparation advise

by Goodwin. Some of the more severe cases should be protected by

the antitoxin of tetanus. The large majority of cases recover in from

three to five weeks and return to duty.

D. Bruce^ emphasizes the importance of the early injection of tetanus

antitoxin in cases of trench foot.

H. C. Smith^ advises the subcutaneous injection of oxygen for trench

foot.

This summary is a pretty good demonstration that at least a group

of medical officers should receive special instruction in the preliminary

examination of feet, the fitting of shoes, the care of the soldier's foot,

the treatment of the simpler conditions, which do not disqualify for

service; the early recognition and treatment of the various conditions

that a soldier may sufi'er from in spite of preventive treatment, and

1 Journal of the American Medical Association, 1917, Ixviii, 239.

2 Boston Medical and Surgical Journal, March 1, 1917, clxxvi, 301.

3 Paris mddicale, 1917, vii, 238; review in Journal of the American Medical Asso-

ciation, 1917, Ixviii, 1511.
4 British Medical Journal, January 13, 1917, i, 48.

6Ibid., April 21, 1917, i, 511.
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the special knowledjie of the eonservathe operations for f,niiishot wounds
in the region of the ankle and foot. There is sufficient material for a

small war manual.

Amputation. This war has created a new field—the surgery of the

amputated stump. Amputation for injury is practically always an
operation of necessity, and therefore it must be hurried. In the great

majority of cases in this war, the amputation is made necessary on
account of infection, and the wound cannot be closed. For this reason

most of the stumps require a second operation of a plastic character to

prepare it for the prothesis.

I find, then, a new literature conspicuous by its absence before. I -am

informed that in London a special hospital has been organized for the

reconstruction of stum])s.

G. M. Huggins^ calls these rapid amputations "guillotine," and
advises that no secondary operation be done until there has been

extension for six Aveeks and the edema lias disappeared. \Yhen the

stumps are above the middle of the leg, or the middle of the thigh, they

should never be shortened until healed, unless it is absolutely necessary

to sacrifice the knee- or hip-joint. When reamputating such stumps,

always have in mind the mininnmi length of bone which should be left

beneath the knee- or hip-joint. Often these guillotine amputations

make a satisfactory stump on the leg and thigh as well as in the forearm

and arm. Remember, there is no harm in putting off the operation,

wdiile there is a distinct risk in reoperating too soon. Latent infection

is often present. In these cases the vessels are surrounded with scar

tissue, and silk should not be employed as a ligature. In these second-

ary amputations make skin flaps only, do not employ muscle. Every
nerve in the stump should be isolated and divided high. After the

operation there must be daily exercise of the joint, with the employ-

ment of sj)ecial splints and bandages for the preparation of the stiunp

for the artificial limb. The S.Miie amputation is good, but amputation

through the tarsus should never be done as a secondary measure.

In the literature on tetanus, we find this important advice which

should be emphasized here: Before every reamputation give the anti-

toxin, as the tetanus spores may be present, though dormant, in the

scar tissue. The tramua of the operation may excite their growth and
postoperati\'e tetanus will take place.

Tuffier- writes on the results of his studies of ITiJl amputations: The
scar should not be over the extremity of the bone. For disarticulation

at the hip, use a racket incision. Subtrochanteric amputation should

always be preferred to hip-joint disarticulation. Disarticulations of the

knee-joint do not give good stumps. Amputate in the leg as low as

possible. When it is necessary to amputate the leg in the superior fourth

it is far better to am]>utate above the knee-joint. This short leg stump
is useless and dangerous. In amputations of the leg, make a long

1 Lancet, April 28, 1917, i, (3-40; reviewed in .Journal of the American Medical
Association, 1917, Ixviii, 1667.

- Bull, de I'Acad. de mcd., December 21, 1915; Military Surgeon, April, 1916,
xxxviii, 446.
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posterior flap, if possible. According to Tuffier, the circular method, the

one apparently of choice in peace surgery, should be abandoned as a

method of choice in war surgery. Tibiotarsal disarticulation, Lisfranc's

and SjTne's amputations give good stumps; Chopart's has given poor
stumps.

In the arm and forearm, the circular method may be used. In the

forearm make as long a stump as possible. At the shoulder the intra-

deltoid amputation is to be preferred to a disarticulation. In the fore-

arm, the longer stump makes it easier to fit a prosthesis, and one should
insist upon early pronation and supination. At the WTist, if possible,

make a palmar flap.

The subject of prostheses in England is reviewed in the Militan/

Surgeon (November, 1916, xxxix, 553). There is also a very interesting

paper—a historical review of prosthetic appliances in war time, by
F. H. Garrison.^

Nerves. In previous December numbers of Progressive Medicine
since 1914, I have covered pretty thoroughly the literature of nerve
injuries from gunshot wounds, and in this number I have given the views

of one of England's most expert orthopedic surgeons.

The literature on this subject is apparently not as large this year as

in the past, and there is nothing particularly new. Apparently, Jones

emphasizes the most important point—that it is not so much the technic

of the nerve suture or graft or anastomosis, as the constant attention to

muscle function and joint motion during the healing of the wound, and
the proper position of the extremity.

^Yhen function must be restored by means other than an operation on
the injured nerve, the large peace experience in infantile paralysis will

be found of the greatest ^'alue. Cases of ner\'e injury are practically

orthopedic problems, and general surgeons without orthopedic experi-

ence must not assume the responsibility of these cases.

There is an excellent summary by Herman Fischer- on gunshot wounds
of the nerves and their treatment based upon an experience of 7 operative

cases and S cases which recovered after massage and electric treatment.

These 15 cases of nerve injury occurred among 'MSo wounds of the upper
and lower extremity. Fischer gi\es a number of good illustrations, but

no references to the literature.

Carl Connell,^ in discussing this paper, emphasises the importance

of training in the diagnostic indications of when to operate, and skill

in the technic of the isolating dissection and suture. This paper was
also discussed by Dean Lewis, of Chicago, who has done some of the

best and most recent work on nerve suture. Lewis takes a piece of fascia

from the individual, makes a tube, smooth sides lining the tube. This

is used as a bridge. It seems unnecessary to fill this tube with agar

or any other substance. The serum from the wound will fill the tube and
act as a framework to carry the regenerating nerve fibers. It is always

best to use an autograft of fascia.

1 Bull, de I'Acad. de med., December 21, 1915; JNIilitary Surgeon, April, 1916,
xxxviii, 507.

2 Annals of Surgery, 1917, Ixv, 56, 383. ^ Ibid., p. 383.
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Bloodvessels. V have reviewed pretty tlioroii^lily the experience

of this war in vessel injury and anenri/sms.

Pearson- suininarizes the entire subject up to 1!)1(), and confirms the

conchisions ot" my previous reviews, that in si)ite of tlie si)lendid develop-

ment and success of vessel suture, ligation is still the most suitable opera-

tion in the majority of cases of vessel wounds and aneurysms due to

gunshot wounds. The best time to operate is usually within two to four

weeks. In ])ractically every instance one should attack directly the

area of the wounded vessel or aneurysm. That is, all should be treated

as progressive internal hemorrhage. The contents of the sac of an
aneurysm should always be removed. Pearson prefers to operate under
the Esmarch or elastic constricticm. He uses Carrel's technic, except

he has substituted lic[uid i)araffin for vaseline. If there is no infection,

he employs silk; if there is, catgut. When end-to-end anastomosis is

done, he reinforces with fascia transplant. Many cases of arterio-

venous aneurysm and aneurysmal varix do not require operation, while

varicose aneurysms demand the same early operative treatment as a

simple aneurysm. The \'aricose aneurysm should be a{)})roached by
opening the sack and ligation of both artery and vein. If one vessel

should be preserved, let it be the vein. The exception to this rule is in

the neck; preserve the internal carotid artery, and ligate the internal

jugular vein.

As to the point of the Ucjailon of the vein when the artery is ligated, we
have an interesting contribution by E. Sehrt^ who is of the opinion that

the danger of gangrene is less when both artery and vein are ligated. This
problem has been discussed again and again in the literature on
aneurysms, and, so far as I am able to judge of the merits of the contro-

\-ersy, it is not yet settled. If I can read the war literature aright, the

huge experience with bloodvessel injuries seems to show that excellent

results are obtained if attention is confined to the injured vessel, leaving

the uninjured alone.

Ap})arently, surgeons have been very interested in wounds of large

bloodvessels without hemorrhage. Bertein^ calls attention to two
interesting varieties of arterial obliteration after injuri/. One is due to

section of the vessel, and the other to contusion.

In Progressive Medicine for December, ISiM) (p. 187), I reviewed

the article of Ilertzog on traumatic gangrene from rupture of the inner

coats of the artery after a contusion and fracture. In peace surgery

Bertein states that it is not unusual to observe in a severed limb im-

mediate hemostasis in the ends of the large torn vessels. This has again

been observed, and more frequently in war wounds, but the author

emphasizes that, notwithstanding the absence of hemorrhage, the ends

' Progressive Medicine, December, 1915, 1916.
^ British Medical Journal, 1916, ii, 796; review in Surgery, Gynecologj' and Obstet-

rics, 1917, xxiv, Abstr. 510.
' Med. klin., December 17, 1917, xii, 1338; review in Journal of the American

Medical Association, 1917, Ixviii, 666.
* Presse med., 1916, p. 581; Surgery, Gynecology and Obstetrics, 1917, xxiv,

Abstr. 395.
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of the severed vessels should be sought for and ligated as carefully as

"

if they were bleeding.

Planson^ comments on the so-called dry or staunch wounds and the

importance of finding and ligating the torn vessels. He is of the opinion

that a number of cases of secondary hemorrhage attributed to sepsis,

are better explained by the failure to find and ligate these temporarily

occluded torn large vessels. He refers to a communication of DuvaP
on the same subject. Baggio^ calls attention to wounds of the antero-

interior aspect of the thigh in which vessel injury is apt to be overlooked,

and in which gangrene due to sepsis may develop later on account of

poor circulation. \Younds of this kind require specially large and early

incision.

Surgical Bacteriology. Antitoxin for the Gas-bacillus Infection.

Simon Flexnor, Director of the Rockefeller Institution, wrote me August

20, 1917, as follows: "I find in your recent article^ on Gas-bacillus

Infection; Surgical Bacteriology the following paragraph: 'If we had

today for the gas bacillus a protective serum as efficacious as those for

tetanus and typhoid, wounds in this war would be a different problem.'

A protective serum of this sort has now been produced, and I am mailing

you under separate cover a report of this work."

This discovery was made by Carroll G. Bull," who demonstrated his

experimental animals before the Medical Section of the National Council

of Defense which met in the Rockefeller Institute early in September.

There seems no question that, from the stand-point of animal experimen-

tation, the efficacy of the antitoxin was established In the few human
cases it seemed to have equally good results. I am informed that Bull

has left for France to test the practicability of his antitoxin serum

on the wounds there.

If what we hoped turns out to be true, this will be the great contri-

bution of the war in surgical bacteriology, but there are other organisms

besides the gas bacillus and that of tetanus to be combated in infected

wounds, and there is still a large open field for protective and curative

sera and chemotherapeutic agents.

Reconstruction and Reeducation. This is too large a problem

for more than mention here, but it will be interesting to note that the

Surgeon-General's Office has created a special department under the

head of Major Edgar King, who is preparing, in a most careful and

thorough manner, a scheme for the administration of this big under-

taking beginning in the zone of advance and ending when the soldier is

discharged with a new job.

The larger part of reconstruction will come under the orthopedic

group. This, in the Surgeon-General's Office, is being organized under

Major Brackett, of Boston. The department of military orthopedics

1 Journal of the American Medical Association, 1917, IxviLi, 298.

2 Ibid., 1916, Ixvii, 1613.
3 Policlinico, 1917, xxiv, 069; review in Journal of the American Medical Associa-

tion, 1917, Ixix, 157.

^Surgery, G^^lecology and Obstetrics, 1916, xxiii, 182; Progressive Medicine,

December, 1916, p. 272.

^Journal of Experimental Medicine, July, 1917, xxvi, 119.
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in Francr will be uiulcr tlic direction of Major (Joldtlnvaito, of Boston.

There also will be mnch reconstructive work in wounds of the head.

This entire ^n-oup is under the direction of ( 'olonel Lyster, of the Medical

Corps of the U. S. A., and the develo{)nient of the special f^roup for oral

plastic surgery is being taken care of by Captain Blair, of St. Louis.

From the moment of the injury, everyone in charge of the wounded
must have a clear understanding of the great importance of doing more
than saving life and limb, but to so treat the injured that the period of

disability will be short, and the ultimate restoration of function the best

obtainable by our present knowledge and means. It is not only impor-

tant for the medical department to return as many wounded as possible

to the firing line, but to so care for the remainder that their handicaps

will be reduced to a mininnun. Even when this scheme is carried out

in an ideal way, the number of cripples will be large. They will need
apparatus and artificial limbs, and a large number wall have to be re-

educated for labor of mind or body, dift'erent from their previous

occupation.

There is an interesting editorial' on this question. It calls attention,

first, to the psychological side of the reeducation work. The soldier

must not be allowed to become depressed or dependent. I lis sense of

individual responsibility must be maintained; it must be clearly demon-
strated to him that although he may be handi(*ai)i)ed by his wounds, he

can be educated to be a wage-earner, and a home-keeper in some other

line of work. Reeducation, therefore, must begin in France, and the

l)atient must not be discharged from the army after he gets home until

his reeducation is complete and a new job is found for him. One can
readily see that we shall need, in addition to orthopedic surgeons and
other members of the medical profession, a large corps of other teachers,

vocational, social workers, placement experts, representati\'es of labor

and employers. This department is well organized in France, England
and Canada, and we will ha\'e no difficult>' in getting the necessary

information. There is e\Try reason to believe that we can improve

upon it.

This problem of reeducation of the handicapped is one of peace as

well as war, but I fear that our industries have only recently begun to

take an interest in it, and for this reason they will be less able to help

them than if they had attacked the problem years ago. Perhaps more
has been done in the reeducation of the adult blind than in any other

group. I am sure that the industries will learn much from the experi-

ence in this war.

' Boston Medical aud Surgical Journal, September 20, 1917, p. 423.
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Aconite. Achard^ especially recommends aconite for the relief of

roil (ifsf ion. It is particularly useful in the catarrhs of children, in ton-

sillitis or in acute sore throat, (liven early in these conditions, the dry,

hot, huniing skin (2;r(nvs moist in a few hours and then becomes bathed

in a profuse perspiration, and M'ith this comes speedy relief from many
of the distressing symptoms. He states that if a quinsy is caught at the

start it rarely fails to yield to full doses of aconite. W. H. Thomson
also highly recommends aconite in cases of phari/iu/cal irritation due to

cold, tunsillitis and lari/tigitis. In the management of angina pectoris

he depends largely on aconite, which should be given in large doses

and over a period of months. In those cases of excessively high arterial

tension, when it is ad\-isable to reduce the i)ressure, aconite is far pref-

erable to the nitrites. In sudden congestions due to exposure to cold

and wet, and which manifest themselves as a "cold" in the head, stop-

page of menstruation, etc., the prompt use of aconite will usually restore

the circulatory e(]uilibrium and avert subsequent illness.

Butler })elie\es there is no more efficient method to break U]> a cokl

than b>' the administration of aconite in small doses at fre{|uent int(M--

vals, followed by an 8- or 10-grain Dover's powder.

Adrenalin. In Pkogressive Medicine for December, 191 G, j\Ielt-

zer's adrenalin treatment of acute poliomyelitis was reviewed. It will

be recalled that there was considerable contro^'ersy over the merits

of this method. The treatment, as outlined l)y Meltzer, is to first make
a spinal puncture and withdraw the spinal fluid if under pressure.

Followiiig this, 2 c.c. of commercial adrenalin solution, 1 to 1000, is

injected intraspinally. The injections are gi\en every six hours, day

and night, until the temperature remains normal for forty-eight hours.

In order to get rid of the 0.5 per cent, chloretone, which is placed in

the adrenalin solution for preservative purposes, the bottle of adrenalin,

with the cork remo\ed, is placed in a water-bath at boiling tempera-

ture for two or three minutes. The chloretone-frce solution, undi-

luted, is then injected. In those cases in which there is respiratory

involvement it is recommended that the hijections be gi\'en with the

patient in the lateral prone position. Putting the patient face down-

ward embarrasses the respiration and increases cyanosis. The pohit

of election for the injection is between the fourth and fifth lumbar

vertebnie. Care should be exercised to see that the needle does not

go through the same skin i)uncture the second time, lest infection be

carried into the cerebro.spinal fluid.

1 Aniorican .Journal Clinical Medicine, April, 1917.
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Lewis^ points out that the mortahty in New York last summer was
23.9 per cent., whereas in 77 cases of acute poliomyehtis treated by
this method, 59 survi\'e<:l. Of the 59, there was a complete recovery

in 21, or 35.57 per cent.; great improvement, with all indications that

complete recovery would folloAv, in 21, or 35.57 per cent.; and probable

permanent disability in one or more groups of muscles in 17, or 28.79

per cent. Hass- reports 8 cases, in which 3 recovered from the use of

adrenalin given intraspinally. In contrast to these were 5 in which
this treatment was not used ; of these, 2 died of respiratory paralysis, 1

has a flaccid paralysis of both lower extremities after eight weeks, 1 a

spastic paralysis of both lower extremities after six weeks, and 1 made
a complete recovery.

Experimentally, Auer and Gates^ found that the injection of adrena-

lin into the trachea results in its diffusion into the pulmonary alveoli

with great rapidity and its corresponding rapid absorption. Studies

of the blood-pressure and other \'ital functions showed that the adrena-

lin rapidly produced a physiological effect. The quantity which they

employed varied from 0.15 to 0.03 c.c. (1 to 1000 solution) per kilo-

gram of ])ody weight. Sometimes the injection was piade by means
of a filiform catheter introduced into the bronchus; in other instances

it was directly sent into the lung tissue through the wall of the chest,

and in still other instances directly through the walls of the trachea

by means of a h\-])odermic needle. Although they are prepared to

present any results obtained by such intratracheal injections of adrenalin

in himian beings, they nevertheless conclude that such injections can

be made repeatedly without harm. They believe that their experi-

mental results warrant them in recommending this plan in cases in

urgent need of resuscitation.

In the treatment of hcmatemesis, Cross'* recommends, if the hemor-

rhage is small, 10 to 20 drops of the usual stock 0.1 per cent, solution

of adrenalin chloride. If contact of the adrenalin solution and the

ruptured vessel is effected we may look for the physiological action of

the adrenalin to last from one-half to two hours.

In the treatment of nephritis, Ercolani^ recommends the use of

adrenalin. He quotes Liciardelli to the effect that in one epidemic

of scarlet fecer obserA"ed by him there were 36 cases of nephritis, and,

of these, 25 per cent. died. In a later epidemic 30 per cent, had neph-

ritis, but under the use of epinephrin none died.'

Alcohol. The Effect of Alcohol in Impairing the Finer ]\Iove-

MENTS has often been demonstrated. Totterman*^ has recently made
some ])ersonal observations. He used as a method of determining the

influence of the drug his ability to thread needles. The ex])eriment

was conducted over a period of forty-three days, two weeks free from

alcohol alternating with two weeks under the influence of 100 c.c. of

1 Medical Record, September 23, 191G. '^ Ibid., September 2, 1916.
^ Journal of Experimental Medicine, June, 1916.
^ Long Island Medical Journal, January, 1917.
5 Gazetta degli Ospedali e delle Cliniche, March 15, 1917, Abstract Journal of the

American Medical Association, Jime 2, 1917.
^ Abstract, Journal of the American Medical Association, February 3, 1917.
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a 25 per cent, solutujn of ulcoliul taken each e\eiiiii^ ut 11 r..\i. The
test consisted in the attempt to thread as many needles as possible in

a <i;iven time. The tests were made at 10 a.m., eleven hours after the

ingestion of the alcohoh Some of the charts showed a noticeable fall-

ing off under the inHuence of alcohol ; for exam])le, in one test the num-
ber of needles tiireaded dropped from 182 to 160 in the first period

(five miimtes) and from 185 to 158 in the second. It is not clear from
the abstract (the original is in Swedish) wiiether th(! aiithfn- consid-

ered the influenc-e of alcoliol was noticeably deleterious or not.

In a study of the P>fect of Alcohol on Respiration in Men,
Higgins^ found that alcohol (ethyl alcohol, 30 to 45 c.c.) sometimes
tended to increase the sensitivity of the respiratory center as shown by
a drop in the alveolar carbon dioxide tension; ii) other instances it was
without action on the respiratory center. Alcohol did not have any
bronchoconstrictor and seldom any bronchodilator action, as shown
from a determination of the dead space of breathing. The respiration

rate was not appreciably affected by alcohol nor was the type of respira-

tion changed unless there was restlessness. The heat ])r()duction, as

indic-ated by the oxygen consumption, was ordinarily unchanged; in

about one-fifth of the experiments there was a rise in heat production
of from 5 to 7 per cent.

In about 45 per cent, of Higgins's experiments there was a relatixe

acceleration of the pulse rate after taking alcohol as com])ared to tak-

ing the control solution.

In consideration of the status of alcohol from the stand-point of

l)liarmacology and therapeutics, Fantus- states that while alcohol has
certain definite uses in the treatment of disease it is by no means indis-

l)ensable, and in the hands of the people it is a dangerous habit-producing

narcotic. In his opinion the medical profession should range itself on
the side of those who are its enemies.

Ammonium Chloride. This drug for many years enjoyed the reputa-

tion of being an excellent expectorant in cases of infiammation of the

mucous membrane of the bronchi. Of recent years the usefulness of

the drug in such cases has been questioned. Coleman^ has reported

the results of some observations. He selected individuals with acute

or chronic bronchitis. The sputum was collected before the adminis-
tration of the drug and at various times thereafter. The dose varied

from I grain every two hours to 5 grains every two hours. In one
case of mild acute bronchitis the drug was given in |-grain doses every
two hours. Distinct loosening of the sputum followed. The taste of

ammonium chloride was evident in the s])utum at first, later the sense

of taste for all substances was blunted. Whenever the drug was stopped
the sputum became less abmidant, more tenacious, and more difficult

to expel. In addition a sensation of dr^^less or tightness de\eloped in

the chest. ^Vhen the drug was resumed the oj)})osite efi'ects ^\'ere noted.

Coleman repeated this experiment often enough to convince himself

^ Journal of Pharmacology and Experimental Therapeutics, Maj', 1917.
2 Journal of the American Medical Association, July 7, 1917.
' American .Journal of the Medical Sciences, Octolaer, 1916,
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as to the accuracy of the observations. He is therefore convinced that

the drug has definite expectorant properties. It probably acts by

increasing the water of secretion and softening the mucus.

Antimony and Tartar Emetic. Antimony or its derivative, tartar

emetic, has estabhshed its efficiency in various protozoan diseases.

Castellani^ beHeves that tartar emetic can be considered as a specific

in espundia, granuloma inguinale, kaJa-azar, and oriental sore. In addi-

tion it has a powerful action in trypanosomiasis. It can also be employed

in the treatment of yaws, especially if combined with other drugs, and

is of service in the treatment of relapsing fever.

Tartrate of antimony and potassium in the treatment of leishmaniasis

is recommended by Neiva and Barbara- and Escomel.^ The first-named

observers advise the use of a 1 per cent, solution in saline. It cannot

be sterilized by heat, as this destroys its therapeutic properties. It

can be sterilized, howe^•er, by passing the solution through a Chamber-

land F or Berkefeld A' filter. It is well borne except in the case of

chronic kidney lesions. The solution is given intravenously. The first

dose is 5 c.c. of the 1 per cent, solution. If the first dose is well borne

the subsequent doses are 10 c.c. Xeiva and Barbara report 3 cases in

which favorable results were obtained. In these cases the disease was

of from two to eight years' standing. The drug may be administered

daily if necessary.

Escomel reports a single observation in which the patient had super-

ficial ulcerations which resisted all forms of treatment. He treated

the ulcers by dusting them with tartar emetic after applying an anes-

thetic consisting of a mixture of e(pial parts of menthol, cocain, and

crystallized phenol. In addition the patient was given two intravenous

injections (5 c.c. each) of a 1 per cent, solution of tartrate of antimony

and potassium. Escomel^ also reports a case of blastomycosis treated

with tartar emetic. In this disease the drug failed to produce fa^'orable

results.

Rogers^ has reported 18 cases of kala-azar treated with tartar emetic.

His results were strikingly good, 13 having been cured. In a later com-

munication he states that he has cured 20 cases. One patient subse-

quently died from pulmonary tuberculosis after the kala-azar parasite

had disappeared from his spleen.

The British Medical Journal of January 6, 1917, points out that

since 1906, when Xicolle and INIesnil first recommended the use of anti-

mony in tryjjanosomiasis, this drug has also been used in the treatment

of dermal leishmaniasis, ulcerating granuloma, and ]Mediterranean and

Indian kala-azar. To Broden and Rodhain belong the honor of having

first devised the method of giving the salt intravenously, a procedure

which got over the difficulty of oral and subcutaneous administrations.

The results obtained in the different diseases mentioned have been

satisfactory on the whole, but the difficulty of completely eradicating

1 British Medical Journal, October 21, 1916.
2 Prensa Medica Argentina, April 10, 1917.
3 Cronica Aledica, Lima, Peru, November 7, 1916. * Loc. cit.

* Lancet, November 4, 1916,
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protozoan parasites is well known, and in trypanosomiasis, at any rate,

relapses have not been infrequent even after several courses of anti-

mony injections. Great success has followed intravenous injections of

tartar emetic in that intractable form of ulceration known as "ulcer-

ating granuloma of the pudenda," and what is kno^\^l as dermal
leishmaniasis in South America has also reacted very favorably. Fol-

loAving up these discoveries many difl'erent authors have employed such

injections in kala-azar, the results obtained luning been nnich better

than by any previous method of treatment.

Rogers^ points out that although the discovery of the value of quinin

in malaria has been of incak:ulable value, ne^'ertheless even qumin
is not an ideal drug for the disease, because although it rapidly kills

the intracor])uscular stage of the parasite and brings about the cessa-

tion of the febrile paroxysms, yet it completely fails to destroy the

extracorpuscular cycle, which is responsible both for the frequent

relapses of the ague, and, still more important, for the infection of

mosquitoes and through them of other i)ersons. Rogers's success in

the cure of kala-azar by the use of tartar emetic intravenously led him
to hope that this drug might be of service in killing the malarial para-

sites, especially the malignant tertian crescents. In a preliminary

report, Rogers records 3 cases in which his hopes were realized.

In the first of the cases the effect of the tartar emetic on the malarial

])arasites was very striking, but in the second and third it appeared
to be less efficient than quinin against the intracorpuscular stages of

the parasite, wliile it is certainly far less convenient, owing to the

administration of quinin by the inouth being much simpler than giving

an intravenous injection.

Much further experience will be required to settle these points, but
the indications to be derived from these few cases appear to be that

quinin should be used to check the malarial paroxysms, while tartar

emetic should subsequently be given intravenously in the hope that it

may prove of value in destroying the extracorpuscular stages of the

malarial parasites, and so prevent relapses and greatly lessen the infec-

tiveness of the patient to malaria-bearing mosquitoes by killing the

crescents of the malignant tertian variety and the corresponding resist-

ing forms of the other types of malaria.

The initial dose of the tartar emetic in one case was 4 eg. intra-

venously, 8 eg. on the fifth and eighth days respectively, and 12 eg. on
the eleventh day. In another case of acute malignant tertian fever

yielding to quinin, with the subsequent appearance of numerous
crescents, the latter disai)i)cared after two injections of 8 eg. of tartar

emetic, one on the second and one on the ninth day.

This observation of Rogers's is not only interesting but important,

and will doubtless stimulate others to tr>' the effect of the drug in these

cases.

Since the publication of Rogers's article. Low and Xewham- have
reported a case in which a daily estimation of the crescents was made

1 British Medical Journal, January 6, 1917. 2 jbid., March 3, 1917.
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after the use of tartar emetic. In this case the antimony had not the

shghtest effect on the crescents, their number fluctuating up and down
irrespective of the injections. Later they obtained beneficial effects

from the use of 10 minims and increasing doses of arsenic.

Bonne^ has used tartar emetic in several cases of venereal gramdoma
which had resisted other forms of treatment. In one patient injections

of tartar emetic were given in several places wherever the very small

veins could be made visible, the solution containing 1 mg. of tartar

emetic in 1 c.c. of normal saline. In the first injection 60 c.c. were

given, containing 60 mg. of the drug. This was preceded by 50 c.c. of

normal saline, and the last traces of tartar emetic were washed out of

the apparatus by another 50 c.c. The tartar emetic cannot reach the

subcutaneous tissue in this way if care is taken that the point of the

needle is in the lumen of the vein. If this precaution is observed there

will be no pain during or after the injection. After a number of injec-

tions (10 in all) the granulomatous tissue was replaced by healthy

epithelium.

Apocodeine. This new laxati^'e is reported by Aharez- to possess

exceptional advantages in the treatment of constipation. The drug is

made from codeine just as apomorphine is made from morphine. The
apocodeine has ^'ery little seflati\'e action and has more laxative effect

than codeine. In addition it has a pronounced nicotine-like effect,

paralyzing the sympathetic nerve cells and blocking the inhibitory

influences of the bowel. It also improves the tone of the intestinal

muscle, and by vasodilatation impro\'es its blood supply.

Alvarez administers the drug in doses of from ^ to \ grain.

Ordinarily he giAcs it in combination with atropine in the following

prescription

:

Apocodeine hydrochloride gr. y,, to i

Atropine sulphate gr. ^h; to yIo
Sugar of milk gr. ij

Place in capsules.

One of these capsules is given two or three times daily, after meals.

In suitable cases two or three capsules daily will insure a normal

movement.
The drug, according to Alvarez, can be used for several years, and

also possesses the advantage that the dose can be gradually diminished

and finally discontinued. He emphasizes the fact that the drug is free

from any tendency to habituation.

Arsenic. In discussing the various factors in\"olved in the therapeutic

action of arsenic, Jagic^ states that its main effect is the stimulation of

assimulation under small doses. Its action on the blood pictiue is

varied and irregular. The improvement in weight and flesh imder

arsenic may prove deceptive, as the blood disease itself may not be

essentially modified. Jagic believes that a stimiflating action on the

suprarenals is also likely, and to this fact is to be ascribed much of the

1 Journal of Tropical Medicine and Hygiene, May 15, 1917.
^ California State Journal of Medicine, September, 1916.
5 Medizinische Klinik, December 17, 1916.
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favorable efVect the <lni<f ])r()(luces. In liis own experience in treating

anciiiia he foniul tliat in chlorosis arsenic had to he su])i)Ieniented with

iron to accomplish its ])iu-pose. If, ho^ve^•er, obesity is present the arsenic

is not reqnired. In ])ernicions anemia, arsenic may improve the gen-

eral condition, althongh the blood picture continues to grow worse. In

the acquired anemias, arsenic seems to ])romote regeneration of the

red cells, and the production of hemoglol)in if some constitutional

weakness of the blood-producing organs does not prevent. In leukemia,

arsenic often proves effectual in the myeloid form if long kept up, espe-

cially when combined with radiotherapy. The outlook is better the

smaller the i)roportion of large, ungranulated marrow elements in the

blood. The more granulated elements the better the response to both

arsenic and the rontgen rays. In this form of leukemia, as well as

pernicious anemia, the remissions seem to be rendered more durable

by arsenic.

Aspirin ( Acetylsalicylic Acid). Owing to the patent rights on this

drug the price paid for it has always been exorbitant, especially when
contrasted with that paid in other countries. As the patent has expired

the })resent holder is attempting to perpetuate the name "aspirin"

under the name " Asi)irin-Bayer," in order to mislead the public; into

the belief that this is the real aspirin. The method of manufacture is

now common property, and it can be made by anyone. The Council on
Pharmacy and Chemistry^ of the American ]\Iedical Association empha-
size these i)oints, and urges physicians to abstain, in the future, from

the use of the name "aspirin." In prescribing the drug it should be

referred to as acetylsalicylic acid.

Benzol. In reporting a case of myelogenous leukemia, Winslow and
E<h\'ards'- draw the following conclusions: (1) benzol produced marked
diminution of tlie white cells and its use is attended with benefit in

leukemia; (2) benzol frequently produces marked irritation when gi\en

either by mouth, by rectum, subcutaneously or intravenously; (3)

benzol is a dangerous drug and its admhiistration should be carefully

watched for both the s^Tnptoms of benzol poisoning and for a too

marked or too rapid reduction of the white cell count; (4) benzol can-

not be used intravenously.

Barry and Ketcham^ emphasize the fact that one should never forget

that the drug is a powerful poison and not carry its effects too far,

thus completely destroying the fimction of the bone marrow and sub-

stituting a grave aplastic anemia for the leukemia. The patient should

be in a hospital in bed; the gastro-intestinal tract, kidneys, and liver

watched carefully for toxic s.Mnptoms; and blood counts should be made
every few days. The benzol should not be increased in dosage with-

out definite indications, and its administration should be stopped entirely

considerably before the white count has returned to normal. If these

precautions are observed they believe the drug can be used without

danger.

^ Journal of the American Medical Association, January 20, 1917, p. 201.
2 New York State Journal of Medicine, March, 1917.
^ Indiana State Medical Association Journal, August, 1916.



372 PRACTICAL THERAPEUTIC REFERENDUM

Bismuth. It is now well recognized that bismuth may produce

marked poisoning. In 1912 Mayer and Baehr^ reviewed the literature

of bismuth poisoning following the local application of bismuth to

granulating surfaces. They found in the literature reports of 64 cases

of poisoning with 24 deaths- Freilich^ in reporting a case states that

since the appearance of Mayer and Baehr's paper there have been

reported 4 additional cases with two deaths. In his case the poison-

ing followed the injection of bismuth paste in the thigh. The sjmiptoms

in this case were characteristic, namely, sore gums, black pigmenta-

tion along the margin of the gums, the tongue was swollen and sore,

pigmented spots in the buccal mucosa, salivation, diarrhea, and the

presence of albumin and casts in the urine.

Anderson and Chambers^ have reported on the Bismuth Iodoform-

PARAFFiN Paste first used by Morrison in the treatment of septic

ivounds. Its composition is as follows: bismuth subnitrate 1 ounce,

iodoform 2 ounces, and a sufficient cjuantity of paraffin. The consis-

tency may be of any degree, but the most useful is that of soft butter

and thick cream. In treating an infected wound the patient is anes-

thetized, all gangrenous and necrosed tissue is cut away, and the wound

thoroughly cleansed. It is then swabbed out with alcohol and a small

portion of the paste is vigorously rubbed into the tissues, a little being

left in the bottom of the wound. The wound is then closed and dressed

with gauze wrung out in alcohol. Xo further dressing is required for

from seven to fourteen days. It is claimed that (1) the paste maintains

a continuous antiseptic action in the wound; (2) it acts as a l^Tiipha-

gogue and a free exudation of serum washes the wound from within

outward; (3) it does not prevent the escape of discharge; (4) granula-

tion tissue grows freely in contact with it; (5) drainage tubes and

gauze drains are unnecessary; (6) septic wounds heal nearly as rapidly

as non-infected ones; (7) bone union is rapid and the tendency to form

sequestra is slight.

Chambers and Goldsmith,^ in a bacteriological study of the effects

of the paste, state that it seems clear that the bactericidal action results

from the free iodin liberated from the oxidation of iodoform by oxy-

gen and by the nitric acid formed by the hydrolysis of bismuth sub-

nitrate. On this hypothesis it should be possible to reduce very largely

the quantity of bismuth subnitrate and still obtain bactericidal action,

provided oxygen is available, but in the absence of oxygen the reaction

should cease, even with the usual maximum amount of bismuth sub-

nitrate.

Anderson and Chambers^ treated 400 cases in this way and only 1

case of secondary hemorrhage occurred. No case of gas gangrene or

tetanus developed since they have been using the paste; 1 case of iodo-

form poisoning occurred in the beginning when larger amounts of the

paste were employed. In this case the symptoms of the poisoning were

fever, delirium, and emaciation; they quickly subsided when the treat-

ment was discontinued.

1 Surgery, Gynecology and Obstetrics, 1912, xv, 309.

2 Journal of the American Medical Association, January 13, 1917.

3 Lancet, March 3, 1917. •* Ibid. ' Loc. cit.
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Blood Serum. Tlic use of l)l()()(l soruin or whole l)loo(l is now a recog-
nized jn-oeedure in the control of hcmorrhugc and in the treatment of

severe anemia. A variety of sera have been used, Anionf,' them may be
mentioned those from the rabbit, horse, various antitoxic sera, normal
human blood. serum, and whole blood (human). Oliver^ believes that
the simplest, the quickest, and the most efficient method is to obtain
about 20 c.c. of blood from the vein of a healtiiy person and imme-
diately inject it iiito the (i^luteal muscles of the patient. He states that
these intramuscular injections are not painful, nor do they leave any
bad results, as the blood is promptly absorbed.

Cross- states that wlnl(> Innnan serum or fresh human })lood may be
used subcutaneously without fear of anaphylaxis, the serum is ordinarily

not at hand, save in large hospitals. In using fresh human blood one
must always keep in mind the danger of lues. In the treatment of

hematemesis he refers to the group of biological i)roducts of whicli horse
serum is the type. This particular serum is \ery valuable in doses of

20 c.c. When repeated the possibility of anaphylactic phenomena
supervening should be borne in mind.

Cross recommends, in place of horse serum, coaxpdose. This is a sterile

soluble powder containing fibrin ferment from the horse, and can be
obtained in the ojien market. In treating gastric liemorrhage the coagu-
lose is dissoh-ed in water at 98° F., and injected subcutaneously in doses
of one ampoule of the original preparation in 15 to 120 c.c. of water.
A second dose can be giv(ni in one or two hours, and in persistent
hematemesis a daily schedule of three or four doses can be followed
for several days. Cross states that its use is very advantageous, and
there is this to especially commend it—it is readily obtainable in an
emergency.

Holm'' has injected fresh human blood subcutaneously for a variety
of conditions—hemorrhage of the newborn, hemorrhage from gastric
ulcer, splenomyeloid leukemia, and pernicious anemia. He says that a
fairly large amount of blood (4 to 8 ounces or more) may safely be injected
into the subcutaneous tissues and perfect absorption takes place. Blood
wliicli is apparently toxic to the ]>atient when used intra\enously may
be injected subcutaneously without causing any undue reaction.

A case of horse asthma treated by means of normal horse serum is

reported by Zener."* The patient had been, since childhood, subject to
severe attacks of asthma whenever she came near a horse even for a few
minutes. She was given 25 c.c. of horse serum intra\enousIy. This
induced an attack of asthma much more se\ere than that produced by
contact with horses. Local applications of epinephrin solution (1 to 1000)
were necessary to relieve the glottic edema. A mild attack of asthma
followed exposure to horses shortly after. Three weeks after the first

dose, 12 c.c. of horse serum were given intra\enously and then doses of

25, 40 and 60 c.c. Avere given hypodermically, without any reaction.

1 California State Journal of Medicine, January, 1917.
- Long Island Medical Journal, January, 1917.
^ Journal-Lancet, December 15, 1916.
^ Journal of the i\jnerican Medical Association, March 17, 1917.
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Zener reports that the patient was entirely cured and could ride and

drive without suffering from asthma.

The danger of severe anaphylaxis in such a case would seem too great

to justify one in resorting to this means of treatment. It is in just such

cases that death has occurred from the injection of one of the antitoxic

sera.

E. P. Robinson^ recommends the use of horse serum in the treatment of

burns as a means of producing epitheliazation. The horse serum, con-

taining a small percentage of tricresol, was sprayed on the marginal skin

cells and the parts thus treated were covered with rubber tissue. This

was repeated several times a day for ten days and resulted in a complete

recovery without complications, such as formation of pus or of proud

flesh. Instead of requiring fom- or five months of treatment, as is usual

in grafting operations, the patient was discharged from the hospital

twent3'-one days after her admission. Hess (see article on Kephalin)

states that kephalin or thromboplastin has been used also to stimulate

granulation tissue and hasten epitheliazation.

Boric Acid. In the treatment of furuncvlosis, Bowen- advises the

following procedure. He attempts to keep the skin as sterile as possible.

In order to accomplish this the patient is directed to take a hot bath

morning and evening, scrubbing the entire body, including the head,

with soap. The skin is dried and then bathed in a saturated solution of

boric acid in water. A small amount of camphor water may be added.

The boric acid solution is allowed to dry on the skin. The clothing next

the skin should be changed daily, and, in case of extensive furunculosis,

the bed- and night-clothing should be changed also every day. Following

the bath, morning and e\'ening, the individual furmicles are dressed

with the following ointment spread on cotton or gauze

:

I^—Boric acid oj
Precipitated sulphur 3j
Carbolated petrolatum Sj

Mix.

Bromides. Although it is clearly recognized that the bromides are

only palliative remedies in the treatment of epilepsij, it is none the less

true that they occupy a high place in the drug treatment of this disease,

Admitting this, it is to be remembered that entire reliance on this

method of controlling the disease is not to be desired. In the past, too

much dependence has been placed on the bromides. Shanahan^ insists

that epilepsy is a disease of the whole man and not of any one organ or

system of organs. He emphasizes the necessity of moral treatment of

epileptics in regard to self-control, personal discipline, and strict rules of

conduct. The use of bromides may mask symptoms of the underlying

causes of the disorder. This is particularly true in the case of patients

who have paroxysms at long intervals, and, therefore, take an immense

amount of bromide needlessly during the intervening periods. In a

1 Annals of Surgery, March, 1917.
2 Boston Medical and Surgical Journal, January IS, 1917.
s Medical Review of Reviews, July, 1916.
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later article, Sluinahan' aj,'ain eiiii)liasizes the necessity of carefully

siipervisiufi; the ])ers()nal hyj,neiie of tiie ej)ilei)tic. For instance, unless

the l)r()nii(le is ifiveu in the form of salhronihic, sedohrul, or some other

of tiie more elegant jjreparatiijiis, great care must be exercised to gi\'e

the bromide salt in solution following meals and well diluted. While

the ordinary epile])tic is prone to suffer from cofistipation, the one under

bromide medication has a sj)ecial tendency toward this s\inj>tom;

tiiereforc. la\ati\"es, colonic flushings, etc., must be freely resorted to.

Frequent bathing is also essential in order to keej) the skin functioning

properly. In addition, proper care of the mouth, teeth, etc., is of the

utmost importance. As a result of the careful attention given to the

general health of the patient. Shanahan has shown that the amount of

bromides can be markedly rcchiccd, ;in<l ;it the same time the number
of fits is lessened.

At the Craig Colony for F^pileptics during several years past there has

been a marked reduction in the quantity of bromides used in the treat-

ment of its patients, as is shown in the accompanying table.

Dosage. Ounces of

bromides and
other bromide-
I'ontaining com- Average number

pounds per of seizures
Population of colony by years. patient yearly. per patient.

1902, 764 10.8 ounces 98
1903, 824 12.5 " 124
1904, 836 15.6 " 124
1905, 992 10.8 " 146
1906, 1046 12.2 " 136
1907, 1054 5.7 " 128
1908, 1160 8.8 " 127

1909, 1273 3.0 " 113

1910, 1330 28 " 110
1911,1381 1.7 " 106
1912,1433 1 " 115

1913, 1434 4 " 104

1914, 1428 87 " 105
1915, 14.50 45 " 95

Among the bromide ])rei)arations used were the various bromide salts,

potassium, sodium, and ammonium, bromo])in, brometone; sabromin;

sedobrol, etc. The patients under treatment are epileptics of all ages

from infancy to the advanced senile period, the majority being young
adults. The duration of e])ilepsy in those under treatment varied from a

few months to a great number of years, the majority being several

years. Both sexes were under treatment; there was a slightly greater

number of males than females. It will be observed that while the aver-

age dosage of bromide used was materialy lessened, the average number
of seizures did not increase, as might be exi)ected. A very considerable

percentage of the patients had a well-defined organic e])ilepsy, the others

what we still term in our lack of knowledge as "idiopathic." Chloral

hydrate, amylene hydrate, hyoscine hydrobromide, and other sedatives

have been made use of at the Colony, but for only acute phenomena

—

c. g., status epilepticus, or serial seizures—and not administered regularly

* Therapeutic Gazette, November, 1916.
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over a considerable period as is done with bromides. It is of interest

to note that with the lessened administration of various preparations

of bromine there has been no increase in the average number of seizures

per patient, but, on the other hand, there has, on the whole, if anything,

been a slight lessening in the number, the conclusion being that the

general readjustment of every possible phase of the epileptic's life is of

more importance than the indiscriminate use of sedation.

Drug eruptions are always interesting because of the resemblance

they sometimes bear to the acute eruptive fevers. x\mong the drugs

which are particularly prone to produce skin eruptions are the bromides.

The most common manifestation is the familiar acne eruption, which

often follows even small doses of one of the bromides. Lane^ reports a

very severe and unusual form of eruption following the use of potassium

bromide and potassium iodide. A baby, aged five months, had been

given 8 grains of potassium bromide daily for three weeks, and, for the

last week, 4 grains of iodide of potassium. The eruption was very severe,

and consisted of about twenty vegetating, somewhat condylomatous

growths circular or polycylic in outline. They were located on the face

and forehead. The larger ones were evidently formed by smaller ones,

having grown together as they extended. They varied from 0.5 to more

than 6 cm. in diameter, and the largest were elevated 2 cm. above the

surface of the skin. Their color varied from nearly that of arterial to

that of venous blood, and they frequently bled. On the buttocks there

was a discrete \'esicular eruption, more nearly of the usual type of

bromide eruption. Later a secondary eruption occurred on the face

which might easily have been mistaken for chicken-pox.

Bromoform. This substance has been recommended for some years

in the treatment of ivhooping-coiigh. In common with numerous other

remedies employed in the treatment of this disease, it has been quite as

often a disappointment as a success. Kitchens'- believes bromoform

will often pro\'e of service if it is given properly. He advises 1 drop of

bromoform for each year up to five; 5 drops is the maximum dose for

five years and upward. Give this dose three times during the day and

once during the night. Fill a teaspoon two-thirds full of simple syrup,

drop in the dose, stir it into the syrup with a glass rod or a toothpick

and give at once. Every dose should be mixed immediately before

giving. As the drug is inflammable it should not be exposed to an open

flame.

Bulgarian Bacillus. The use of lactic acid bacilli in the treatment

of infantile diarrhea is the subject of an article by Gray.^ He has

treated successfully within the past two years 87 cases of fermentative

or putrefactive diarrhea in children. Before administering the bacilli

tablets he resorts to mild purgation with calomel, especially if the child

has fever.

If it is necessary to employ a pure, viable culture of type "A" Bacillus

lactic acid bulgaricus, care must be taken to keep the bacilli viable.

1 Journal of the American Medical Association, June 9, 1917.
2 Therapeutic Gazette, December, 1916.
3 Memphis Medical Monthly, October, 191G.
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From the time the cultures leave the lahomtory until they are ad-

ministered to the patient tliey should he kei)t in a tem])erature of not

exceeding 60° F., ex(ei)t for the short time while in transit. This can

be done by purchasinjj; from a dispenser, who keei)s them in a re-

frigerator, and by directing that they be kept in a refrigerator in the home.

Gray quotes Clark as to the most impressi\e facts in this method of

treatment

:

1. The gain in weight, in s])ite of the number of stools.

2. The rapid change of color of stools.

.3. The rapid subsidence of fever.

4. The absence of nnicus and blood from the stools at the end of

forty-eight hours.

5. The fact that the hygienic surroundings of the patients and the

degree of intelligence of the mothers had no influence on the results.

6. A starvation diet, accompanied by purgation, is productive of loss

of weight and strength, and serves to prolong the course of the disease.

7. In severe cases the best results are obtaiiieil by administering a

large number of tablets during the first two or three days of the treat-

ment, as many as 42 Bulgarian tablets in twenty-four hours having been

given to very ^T)ung babies without untoAvard effects.

8. The im})lantation method of treatment has progressed beyond the

experimental stage, and the result of its use can no longer be questioned

or disputed. This treatment has proved of practical, clinical, and scienti-

fic value, and its simplicity should appeal to every practitioner.

9. In order to secure the best results in using the im})lantation treat-

ment a pure culture of the true Bacillus lactic acid bulgaricus must be

em])loyed, otherwise disappointment will follow.

Caffeine. Several metabolism studies have been made on the effect

of the ingestion of cafi'eine. Means, Aub, Du Bois, and Soderstrom^

studied the effect of the drug in 4 normal subjects, after the aflminis-

tration of 8 to 10 grains of caffeine alkaloid (8.6 mg. per kg. of body
weight). There was no significant change in the pulse rate, in the res-

piratory quotient, in the proportions of the various foodstuffs metabo-
lized, or in the percentage of heat lost in the vaporization of water.

IMendel and WardelP have studied the eff'ects of colTee and tea used

as a beverage. They found that tlie ingestion of these substances or of

caffeine when added to a pm"in-free diet causes a marked increase in

the excretion of uric acid, and this seems to be proportional to the

quantity of caff'ein ingested.

Camphor. This drug is one of the recognized cardiac stimulants,

especially when it is necessary to obtain such an action rapidly. Under
these circumstances it is usually given subcutaneously in the form of

camphorated oil. Marfori'' states that it can be gi\en in pill or other

form by mouth; it is well borne and may have a useful inffuence on the

digestive tract. lie regards it as useful for dilating the vessels and

^ Arcliives of Internal Medicine, May, 1917.
2 Journal of the American jVIedical Association, June 16, 1917.
^ Policlinico, June 17, 1917: Journal of the American Medical Association, August

4, 1917.
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reducing the blood-pressure both in the greater and the lesser circula-

tion. Nothing, in his opinion, can compare with camphor to stimulate

the heart and regulate the pulse in cases of chronic myocarditis with

simple cardiac insufficiency, with arrhythmia, or with auricular fibrilla-

tion. The drug should be given o\'er long periods. It seems to exert

its chief influence on the right heart, and is, therefore, especially indi-

cated when the predominating disturbances are hypertension in the

right ventricle and lesser circulation.

Chaulmoogra Oil. For years this drug has been more or less the

standby in the treatment of leprosy. The great difficulty has been the

inability of the patient to take it by mouth. In some instances it could

not be tolerated at all; in others it had to be discontinued because of

the intolerance of the stomach. To overcome these objections, Heiser^

devised a formula which could be given hypodermically. His very

favorable results have been reviewed in Progressive Medicine,
December, 1915. The formula used by Heiser is as follows: Chaul-

moogra oil, 60 c.c; camphorated olive oil, 60 c.c, and resorcin 4 gm.
The mixture is sterilized. The injections are started with 1 c.c. of the

mixture, repeated at weekly intervals. After three weeks the dose is

gradually raised until 3 c.c. are injected each week. After the first

injection there is nearly always a slight reaction, which begins a few

hours after the injection and lasts until the next day. The reaction

consists of a slight headache, malaise, and a suggestion of nausea.

Reactions do not follow the first injection. The weekly injections may
be continued for months.

Bercorit^- has reported 14 cases treated by this method. He has

summarized his results as follows:

1. The chaulmoogra oil formula used by Heiser is effective in the

treatment of leprosy.

2. The hypodermic use of this formula is a satisfactory method of

administering the drug.

3. The tubercular forms of leprosy respond to the treatment earlier

than the anesthetic forms.

4. Anesthetic areas in both types of the disease have become h^-per-

sensitive, with improvement, and some of the patients report the retiu-n

of tactile sensation.

5. Under this treatment large ulcers have healed with the formation

of clean, white scar tissue.

6. Sections from 2 cases showing marked clinical improvement have

shown fibrosis of the lepra nodule; sections from 1 case with very

slight clinical improvement showed a typical leproma.

Gynocardic acid and chaulmoogric acid are synon^inous. Rogers^

reports 9 cases of leprosy treated with gynocardate of soda. The drug

is administered hypodermically. Of the 9 cases, 5 were of the anes-

thetic and 4 of the tubercular type of leprosy. The results obtained

in the anesthetic cases were very encouraging. The tubercular cases

1 .Supplement 20, Public Health Reports, October, 1914.
2 Journal of the American Medical Association, June 30, 1917.
^ British Medical Journal, October 21, 1916.
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responded more slowly, utkI there was greater l(jcal pain and induration

at the sites of the iujeetions. Rofjers begins with y„ grain of the drug

and increases by j(y grain at eac-h successive dose, using a 2 per cent,

solution. As much as f grain has been given with no immediate effect

or any sign of toxic influence, apart from local reactions and fever,

and, rarely, some headache. Rogers has substituted intravenous

injections for the subcutaneous method.
Chenopodium. In the treatment of carriers of the Eutamehd histohjtica,

AValker and Emrich^ have obtained encouraging results from the use

of the oil of chenopodium. Of 14 carriers treated bj'^ them, 10 were

apparently cured and 4 remained uncure<l. They believe that the 4

failiu-es might have been avoided if it had been possible to administer

the treatment satisfactorily, especially with reference to the preliminar\'

purgation and continuance of the use of the chenopodium.
The dosage employed in the successful cases was 16 minims; in 2

cases two doses were sufficient; in the remaining 8 cases three doses

were given. They believe the preliminary purgation with magnesium
sulphate is of even more importance than the chenopodium. The
purpose of the preliminary ])urgation is twofold, first to remove the

excess of fecal matter from the intestine which envelops and protects

the entamebas and dilutes the chenopodiiun, and, second, and most
miportant, to bring the entamebas out of their protective cysts and
subject them in the vegetative condition to the action of the chenopo-

dium. Their experiments showed that this preliminary purging, which

should not merely consist of the routine administration of the salts,

but should also secure free fluid bowel mo^•ements before the cheno-

podium is given, to be the most essential factor for successful treat-

ment. Another important point is that the chenopodiima must be

administered while the stools are fluid, that is, at a short interval (two

hours) after the purgation, in order that it may reach the entiimebas

while they are still in the vegetative stage The eft'ect of the drug

should be checked up by examination of the stools at intervals following

the treatment.

Walker and Emrich reconmiend the following method: d) magne-
sium sulphate, from ^ to 1 ounce, at 6 a.m.; (2) oil of chenopodium, 16

minims in gelatin capsules, at 8 a.m., 10 a.m., and 12 m.; (3) castor

oil, 1 ounce, containing 50 minims of chloroform, at 2 p.m. This dosage

is for adults; for children it should be reduced according to the age.

In the treatment of hookworm disease, Billings and Ilickey- prefer

oil of chenopodium to th\inol. In their oi)inion the chenopodium gives

markedly better results, and its value is further enhanced by the fact

that not only is it followed by fewer disagreeable after-efl'ects, but with

its use no dietetic precautions need be exercised either l)cfore or during

its administration.

Their routine treatment in hookworm disease is as follows: Prepara-

tory treatment: at 7 a.m., magnesium sulphate, saturated solution,

1 Journal of the American Medical Association, May 19, 1917.
2 Ibid., December 23, 1916.
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GO c.c. is given. At 7 p.m., sodium sulphate, saturated solution,

90 c.c. The next morning chenopodium is commenced, proceeding as

follows

:

7.00 A.M., oil of chenopodium, 15 drops.

9.00 A.M., oil of chenopodium, 15 drops.

11.00 A.M., oil of chenopodium, 15 drops.

1.00 P.M., castor oil 18 c.c, choloform 2 c.c.

1.30 P.M., plain castor oil, 30 c.c.

2.00 P.M., a cup of hot tea.

They administered the oil on sugar rather than in capsules.

The dosage of oil of chenopodium from six to seven years is 5 drops;

from seven to nine years, 7 drops; from ten to eleven years, 10 drops;

from twelve to fifteen years, 12 drops; sixteen years and over and under
60 years, 15 drops. The drop dose of chenopodium is measured from
an ordinary medicine dropper, which equals about 3 drops to 1 minim

;

15 drops equal approximately 6 minims.
In regard to the use of chloroform in the castor oil, Billings and

Hickey state that the former seems to have a marked synergistic action,

as giving chenopodium and omitting chloroform from the castor oil

has been tried, but with inferior results. On the other hand, they believe

that the amount of chloroform usually recommended (3 c.c. to a table-

spoonful of castor oil) is too large. In their experience this dose of chloro-

form was followed in a considerable percentage of cases by vertigo and
stupor, and several times by temporary deafness, which lasted for two
or three days. They found that a smaller dose of the chloroform was
equally efficacious, and in addition eliminated the danger of untoward
symptoms.

Hall and Foster^ state that oil of chenopodium has a very high coeffi-

cient of efficacy against ascarids, and among the things which they tried

it was found more effective in a single therapeutic dose against these

worms than any other drug. Furthermore, its efficacy against ascarids

proved greater than that of any other drug against various other para-
sitic worms with which we experimented. It should be gi^-en with
castor oil and followed by castor oil, the drug being administered on
an empty stomach, in order to secure the best results and to give the

patient the maximum amount of protection from the local and systemic
effects of the drug. These authors state that chloroform has a higher

coefficient of efficacy against hookworms than oil of chenopodium or

any other drug with which they experimented. They summarize their

experimental findings as follows:

"Our experimental findings indicate that oil of chenopodium should
be accompanied by large doses of castor oil, and that when so gwew it

is an uncommonly eft'ecti^'e and quite safe anthelmintic for use against

ascarids. Chloroform in castor oil, in therapeutic doses, is the most
effective anthelmintic we have found for use against hookworms, and
we consider it as safe as thymol or any other eftective drug for use

against hookworm disease."

' Journal of the American Medical Association, June 20, 1917.
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Poisoning from Oil of Ciikxopodiu.m, while not a fnMiucnt acci

dent, does occasionally occur. IMotter' states that to.xicoIoKncally a
search of the hule.r Cafahxiiic and the Index MrdiriLs re\('al Itnt 12 jjuh-

lished cases of poisoning by wonnseed oil in something over fifty years.

Of these, 8 were fatal. AH of the reported cases, however, show a
certain general similarity, indicating that the toxic action is exerted

particularly on the central ner^'ous system.

Coutant,'- among 300 cases of hookworm disease, observed 1 case of

poisoning from the use of oil of chenopodium. His case was a young
man suffering from severe uncinariasis. Following the second dose of

the oil (20 minims in all), he was suddenly seized with severe, griping,

cramp-like pains hi the abdomen, vomiting, intense backache, and
nervous twitchings and tremors of the extremities. His tcinj)erature

rose to 102° F., with sweating. The nervous condition progressed in a

short time to a state of nervous prostration, and the patient became
hysterical and was irrational for several hours. The extremities were
cold and ckunmy, the j^ulse shalloAV and rapid, and the heart sounds
weak. As the result of stimulation (strychnin, digitalis), he rallied.

The following day he had a similar, but milder, attack. Later, he
recovered. Coutant quotes Levy's study of the literature on poisoning

from oil of chenopodiiun. I^evy's article^ was reviewed in Progres-
sive jNIedicine several years ago, but his results will bear repetition.

Up to the time he made his study (1914) there had been 12 cases of

poisoning in this country. Nine of the patients died in from two to

five days. Eight of the cases were in children under thirteen years of

age. The smallest dose given in these cases was 30 minims at one
time to a patient of ten years, who recovered, and 4 drojis three times

a day for two and a third days (28 drops in all) to an infant of one year,

which was fatal.

It is quite possible that the drug has a cumulative action, and, should

this occur, or an idiosyncrasy be manifested, free purgation and stimu-

lation with hot coffee should be instituted at once (Billings and Hickey).

Coley's Fluid. In cases of inoperable malignant disease, particularly

sarcoma, the use of Coley's fluid should be borne in mind. Barss^

reports 4 cases of inoperable sarcoma in which excellent results were
obtained. The ffrst case, one of inoperable sarcoma of the antrum,
was first unsuccessfully treated by the rontgen rays; there was no
recurrence twenty months after the use of Coley's fluid. The second

case, sarcoma of the head of the humerus, was apparently cured. The
third, sarcoma of the femiu-, was greatly impro\ed, and later operated

on. The fourth case, sarcoma of the tibia, was given great relief, and,

although recurrence has taken place, the general health of the patient

has been markedly improved.

Extract of Corpus Luteum. In Pro(;ressive Medicine for December,
1910, we reviewed a ])re]iniinary report by J. C. Hirst on the use of

corpus luteum extract in the control of the nausea and vomiting of

1 Quoted by Billings and Hickey, loc. cit.

2 Journal of the American Medical Association, November 25, 1916.
s Ibid., November 28, 1914. * Michigan State Medical Journal, October, 1916.
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pregnancy. Hirst^ has, during the past year, pubhshed a second paper.

The total number of cases now reported is 36, and of this number 32

have been successfuL Hirst injects the extract intramuscularly.

The material used is in ampoules, containing ^ grain of soluble cor-

pus luteum powder in 16 minims of physiological salt solution, satu-

rated with chlorbutanol for its local anesthetic effect. This amount
is equivalent to 2| grains of desiccated corpora lutea.

In several hundred injections there has not been a single abscess.

There is sometimes a red area around the side of the injection, for

twenty-four hours, which is slightly tender, and this is less common
the deeper the injection is given. A compress of alcohol and water,

equal parts, promptly relieves this. Except in 1 case there has been

no general reaction and no anaphylaxis. The reaction in the case men-
tioned was of short duration, and occurred in a person evidently mark-
edly susceptible. Xot one of the patients aborted. This is somewhat
remarkable. With the normal ratio of 25 per cent, it would not have
been unusual if 6 had done so. Theoretically, at least, there should be

some risk of abortion in the use of luteum extract, but the facts do not

confirm the theory. At the very least it can be stated definitely that

the method does not add to the risk of abortion.

Another curious fact is the sedative action in markedly neurasthenic

cases. Not only was the nausea improved, but also the patients'

nerv^ous phenomena. The dizziness, headache and other nervous mani-

festations of early pregnancy seemed to be remarkably controlled.

The percentage of success in this series (88) coincides M'ith that of

the preliminary report (80). As the cases were not selected, but taken

consecutively. Hirst can see no reason why the results in a much larger

number should vary far from this. It is too much to claim, in a sub-

ject so complex as the nausea of pregnancy, that any single agent should

prove specific. Based on the foregoing results, however, it seems

justifiable to assert that here is an important factor which heretofore

has not received the attention it deserves.

There is considerable discussion at the present time as to the effects

of the extract of the total ovarian substance versus the extract made
from the corpus luteum alone. Graves- has found the extract of the

whole ovary more efficacious in the treatment of functional amenorrhea

than the extract made from the corpus luteum. He also believes that

extract of the luteum is more prone to disturb the digestion, while

ovarian extract is seldom toxic.

Rabinovitz'^ believes that the physiological and therapeutic functions

of the extract of corpus luteum and the extract made from the whole

gland are different. He suggests that the whole gland be used in cases

of hypoovarianism, including amenorrhea, sterility, infantilism, certain

forms of dysmenorrhea, and metabolic dyscrasias in which ovarian

insufficiency is present. He recommends the extract of corpus luteum

in two very dissimilar conditions: (1) cases of hyperovarianism, includ-

' Journal of the American Medical Association, December 16, 191(j.

* New York State Journal of Medicine, 1916.
3 American Joiirnal of Obstetrics, 1916.
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iu<i; functional incuorrlia^na, increased sexual ajjpetite, and (osteo-

malacia; and (2) the nausea and vomiting of pregnancy and other forms

of toxemia of pregnancy, eclami)sia, etc.

Happed summarizes its uses as follows: Kxtract of corpus lutcum

must be given over a long ])eri()d of time, and in sufficient dosage accord-

ing to the needs of the jxitient. It ])roduces no toxic effect, except a

feehng of fulness of the head or vertigo, and is not cumulative. It is

the best remedy for the relief of the nervous s\inptoms of the natural

menopause and for their prevention and relief in jxhstoperative meno-

pause. It is of the greatest value in the treatment of irregular or scanty

menstruation in young women, and alleviates the neurasthenic symp-

toms so often associated. It relieves dysmenorrhea in young girls and

nuUipariv not due to a pathological lesion. Benefit in nausea and vom-

iting of pregnancy has been reported. The only disa(h'antage is the

cost, which precludes its use in many cases where it is strongly indicated.

Novak- has made a clinical and histological study of 137 cases. He
states that a careful analysis has failed to reveal anytliing like a direct

relation between the degree of lutein development hi the ovary and the

clinical intensity of the menstrual floAV. Speaking generally, the corpus

luteum from a case of excessive menstruation shows no greater develop-

ment than that from a case of scant>' menstruation at a corresponding

stage in the menstrual cycle. Such a conclusion is not justified unless

both ovaries are thoroughly examined in all parts, so that no lutein

tissue structures will be overlooked. This was done by Novak in 102

cases, and it is on this data that he bases his conclusion that variations

in the amount of menstrual flow are not due to differences in the degree

of development of the lutein tissue of the ovary. This does not, how-

ever, preclude the possibility of functional increase or decrease being

the cause of increase or decrease in the menstrual reaction. Novak
points out that even though the ovarian secretion is the immediate

cause of menstruation, this function is also influenced by practically

all the other endocrine glands of the body. The ovary is merely the

portal through which the entire ductless gland exerts its influence on

the functions of the female generative organs. Whereas formerly

anatomical causes were presupposed in practically all cases of uterine

bleeding, now the evidence is pointing more and more clearly toward

the importance of fmictional disturbances in the OAary and of the endo-

crine system, of which it is a part. To this general principle the bleed-

ing caused by such actually destructive lesions as cancer is, of course,

an exception.

Cyanocuprol. A year ago much interest was aroused oxer the claims

of Ja])anese investigators as to the specific properties of cyanocuprol

in the treatment of tuberculosis. The articles of Otani and Koga were

reviewed in Pko(;kessive ^Medicine for December, 1916. Recently,

Otani^ has contributed another article on this subject, in which he gives

in detail the precautions necessary to carry on the treatment with this

1 Medical Record, May 19, 1917.
2 Journal of the American Medical Association, October 28, 1916.
3 New York Medical Journal, March 24, 1917.
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substance. He belie\-es that each organ reacts differently to the drug

and that the dose must be determined according to the sensitiveness

of the organ most affected.

It may be stated that up to date the claims made for cyanocuprol

have not been substantiated by other observers.

Cymarin. This drug is the active principle of apocynum. Robert

Abrahams^ states that cymarin frequently gives sm-prisingly good

results in that form of dropsy due to kidney and heart disease. The

dose of cymarin is 2^^o^ of a grain. It is prescribed in silver-coated

pills or ampoules; the latter are used in emergency and hypodermically.

One pill may be given every four hours mitil the desired effect is

produced.

Diet. The threatened shortage in the world's food supply has

brought forward most emphatically the importance of a knowledge of

food values and of dietetics in general. There- is no subject upon which

the general public is so poorly informed as that of food values, and, one

must admit, the grtjat majority of physicians are equally ignorant. One

hears a great deal about caloric values, but there are very few physi-

cians who can translate these values into a language that is readily

comprehended by the layman.

In commenting on this subject editorially the Journal oj the American

Medical Association (June 9, 1917) states that the requirements of the

body, as expressed in units of food fuel, are beginning to be better

understood both by the professions which have to deal with diet and

by the laity: "It would be an exaggeration to say that many persons

are qualified to speak of daily food in terms of calories as they discuss

gallons of gasoline or tons of coal in connection with other affairs of

daily life. But there are signs of a more tolerant attitude toward the

new language in which human dietary needs are best expressed. The

exigencies of the present moment have served to focus attention more

firmly than ever on what the nutritive needs of living bodies really

involve." A marked advance in this direction has been made by

Emerson, of Boston. He has adopted the suggestion of Irving Fisher

and reduced all articles of diet to a common unit, 100. For example,

one glass of milk, one medium-sized egg, one roll, three "Uneeda"

biscuits, one quart of bouillon, two tablespoonfuls of baked beans,

eight tablespoonsfuls of string beans, one lamb chop, etc., each equal

100 calories. In addition the proportion of protein, fat, and carbohy-

drate is indicated for each of these articles. One of the difficulties of

teaching caloric values has been the burden to the memory involved in

remembering the exact value of each article. While the method of

Emerson is only approximately correct, it is suflTiciently accurate to

give one a fair estimate of how much food is being taken. Emerson

has used the method with great success in treating delicate, under-

nourished children, and has had no difficulty in teaching them not only

the kinds of food most desirable, but the amounts necessary for them

in twenty-four hours. For this purpose he has had prepared a small

1 Therapeutic Gazette, July, 1917.
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food e.\Iiil)it in \\\\u-\\ racli of the conimoiicr articles of diet each repre-

sent 100 calories. 1 have had a similar exhibit made for the Phipi)s

Institute and found it most \'ahial)le for teaching,' i)uri)oses hotli for

patients and medical students.

The necessity of spreading a knowledfje of food values among the

working classes was clearly brought out by a study made at the Phipps
Institute by Craig and myself. ' In this investigation we studied VI

fainilies representing four nationalities—three Italian families, three

lUissian-Jewish families, three negro families, and three P<jlish families.

Each family was reduced to a common unit, representing men at mod-
erately hard work. This was done by the following method: The total

number of "men" in each family was estimated according to Atwater's
scheme. Thus, a family consisting of a man at hard muscular work
(1.2), a woman at moderately active work (O.S), a boy of twelve years

(0.7) and a girl of ten (0.6) would be reckoned as a family of 3.3 "men."
If a family like tliat just mentioned was found to have a dietary which
provided 9900 available calories daily the family would be considered

as having a dietary of 3000 c-alories per man per day. This method of

estimation is described in detail to avoid any possible confusion in

regard to either the actual number of individuals in the family, or the

number of calories whicli each mend)er of the family nn'eived daih'.

It was then determined how nmch each family spent per man on food.

Before beginning the study the nurse went to the home with a pair

of scales and took a careful inventory of all the food on hand. This
was weighed and the family purchases for two weeks were also weighed
and reduc(xl to calories. At the eild of the experiment the amount
remaining on hand was subtracted. In this way we were able to obtain

a fairly accurate idea of the amount of food consumed by each family

and also the cost of the food for each family. The following table

shows what it cost each family per man per day and also the character

of their diet.

Race.
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From the study of the 12 famiUes investigated one would seem justi-

fied in drawing the following conclusions

:

The average dispensary family ol^tains about four-fifths of the

nourishment it should receive.

Ignorance of the nutrient value of food and poor judgment in its

purchase is the main cause of this state of affairs, although poverty is

to a certain extent also responsible.

Education of the poorer classes in dietetics and food economy would

undoubtedly, if made sufficiently wide-reaching, lead to a marked

improvement in their nutrition and general well-being,

A somewhat similar study has been made by Lucy H. Gillett^ for the

New York Association for Improving the Condition of the Poor, The

statistics collected in this survey of food allowances for healthy children

represent the indications furnished by three independent t}yes of

investigation, namely: (1) dietary or observation studies in which the

weight of the food eaten by the subject was recorded for a given period

of time, and the food values either determined by analysis or more

commonly calculated from figures representing average composition;

(2) metabolism or balance experiments in which the intake and output

were compared by determining clinically the composition of both the

food eaten and the excretory products, thus showing the amount of

nitrogen retained in the body for growth of protein tissue; (3) respira-

tion experiments in which the actual heat produced by the body was

either measured directly in an air-tight chamber impervious to heat

or calculated from the amount of oxygen consumed and the carbon

dioxide exhaled.

The a^'erages attained from the available data furnished by these

three methods of approach are sunnnarized as follows:

CALORY REQUIREMENT OF CHILDREN AT DIFFERENT AGES.

Ages, Calories,

years! • Boys. Girls.

From 2 to 5 1309 1245

From 6 to 9 1797 1575

From 10 to 13 2:337 2015

From 14 to 17 2534 2253

It will be noted that the requirements of the two sexes differ. IHft'er-

ences in size at the same age seem less likely "than the assumption of

unlike bodily activities, on which a part, at least, of the different needs

depends."

It is often lost sight of that a growing child requires more food pro-

portionately than an adult. In addition, Gillett has pointed out that

greatly emaciated children with depleted tissues, which can and ought

to be rebuilt rapidly, should receive a more liberal food allowance than

would be required i)y normal children either of the same age or of the

same weight.

1 Publication 115, 1917; editorial, Journal of the American Medical Association,

June 9, 1917,
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The standards sot by this survey are sIkavh in the follc.wint,' tal)le:

FOOD ALI.OWAXCKS FOR CHILDREN.
•'^K'\ Calorics per day.

J"';'" Boys. Girls.

Under 2 900 to 1200 900 to 1200
From 2 to 3 1000 to 1300 980 to 1280
From 3 to 4 1100 to 1400 1060 to 1360
From 4 to 5 1200 to 1500 1140 to 1440
From o to 6 1300 to 1600 1220 to 1520
irom 6 to 7 1400 to 1700 1300 to 1600
From 7 to 8 1500 to 1800 1380 to 1680
Prom 8 to 9 KiOO to 1900 1460 to 1760
From 9 to 10 1700 to 2000 1550 to 1850
From 10 to 11 1900 to 2200 1650 to 1950
1-rom 11 to 12 2100 to 2400 1750 to 2050
1' roiu 12 to 13 2300 to 2700 1850 to 2150
Irom 13 to 14 2500 to 2900 1950 to 2250
from 14 to 15 2600 to 3100 2050 to 2350
From 15 to 16 2700 to 3300 2150 to 2450
From 16 to 17 2700 to 3400 2250 to 2550

An important feature of tliis survey is the emphasis that is laid on
determining the amount of food needed for the diflerent types of indi-
viduals. Thus a small, inactive man may require less than a large active
boy or girl. If a child is tall and growing rapidly at six years of age, he
may, and i)r()bably will, require 1(500 calories; if of smaller frame, an
allowance of 1400 to 1500 calories may be sufficient; while if both large
and active for his age 1700 calories may be needed. This, I believe, is an
important point. For years I have combated the idea that all individuals
irrespective of age, sex, and t^^^e of physique, should be placed on the
same quantity of food. In many institutions for the treatment of
tuberculosis a fixed standard for all patients is common. I never could
see that a six-foot man of large frame should be placed in the same
class as a small woman insofar as food requirements are concerned. It
is to be hoped that observations such as those just quoted will serve to
bring about a more rational idea as to food requirements.

In this connection it is interesting to note an article by Ruiz,i Chief
of the Department of Food Hygiene in the National Public Health Ser-
vice of Argentina. He emphasizes the fact that a la])oring man in the
tropics does not need as much by 500 calories as in the temperate zone.
His foo(l should be rjch in carbohydrates, scanty in fat, and moderate
m proteins. That ignorance of food values is world-wide is shown by
the statement of Ihiiz that laborers in his country at present have no
idea of thrift and hygiene, and that the State should make laws to
ensure their getting proper food.

Another phase of the food problem, which is much neglected in this
country, is that which has to do with the care and protection of jJcrisliahle

foochfiiffs. Although this is properly a question of public health ad-
ministration it may not be amiss to allude to it here. In the majority
of our municii)alities little attention is paid to supervising the care of
perishable foods, with one excei)tion, namely, milk. In practically all
other instances little is done.

1 Semana Medica, Lima, 1916, No. 52.
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Two years ago the Phipps Institute, in association with the Bureau

of Municipal Research/ made a survey of conditions in Philadelphia.

The conditions under which perishable foodstuffs were handled was

extremely bad, although it is only fair to say that Philadelphia is not

unique in this regard. Similar studies in other cities and towns w^ould

probably reveal much the same condition.

The solution of this problem is an adequate inspection service, and,

above all, one that is untrammeled by political restrictions. Like so

many other of our puV)lic health problems it is one of dollars and cents.

Nothing can be accomi^lished in public health work without an adequate

budget. The difRcult\- in Philadelphia is shown in the following table,

in which is shown the money spent for service of this kind.

Philadelphia in her expenditures for food inspection compares most

unfavorably with other large cities, viz:

New York whose per capita expenditure is *0
.
03

Baltimore
" " "

-9?,
„, . « U « (I'll
Chicago ,,

-^2^

Boston •"!

Pittsburgh
" " -j-O

Philadelphia
" " " -OH

The budget of the Department of Health must be made adequate to

the needs of the community. It is worth mentioning at this point that

the neglect of the perishable food problem in Philadelphia is, to a great

extent, if not entirely, due to lack of money. Of six of the leading cities

in the cotmtry, Philadelphia stands last, with an expenditure of .$0.0166

per capita as compared to Pittsburgh with §0.0999 per capita. As a

result, Philadelphia has the fewest and the most poorly paid inspectors

in this group of cities. As the Bureau of ^lunicipal Research has pointed

out, if Philadelphia were to pay five cents ($0.05) per capita for food

inspection less than the average of these other cities the total appro-

priation would be $82,500 as compared with the present $27,352.^

The need of supervision over those who handle foodstuffs is well

illustrated by the danger a typhoid carrier often proves to be. Recently

another source of danger came to my attention: A man employed in

a bakery was referred to me for admission to a sanatorium of which I

am an examiner. This man had advanced tuberculosis of the lungs.

He came from the resort at which I am spending my summer and worked

in the bakery from which I obtained my bread. Sooner or later there

must be, and will be, laws enacted which make it compulsory for all those

emplo^-ed in the handling of foodstuffs to undergo a medical examination

to determine their physical fitness for such work.

YiTAMiNES A^T> ACCESSORY FooD SuBST.\NCES. The reccut advances

in our knowledge as to the clinical composition of foods ha\'e thrown

a great deal of light on what has been known empirically for years. The

knowledge that subsistence on certain diets, especially those with an

absence of fresh fruit or vegetables, often lead to the development of

scurw , is centuries old. In this connection, Bayliss- quotes an interest-

' Twelfth Report of Phipps Institute, 1916.

- Principles of General Physiology, 1915.
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iiisi' obscmatiou from Captaiii Cocjk's account of his second voyage.

Although this voyage histed one thousand days lie was successful in

preventing the appearance of scurvy among his crew. lie says (177()):

"^Ye came to few places where either the art of man or nature did not

aiford some sort of refreshment or other, either of the animal or vegetable

kind. It was my first care to procure what could he met with of either

by every means in my power and to oblige our people to make use

thereof, both by my example and authority; but the benefits arising

from such refreshments soon became so obvious that I had little occasion

to employ cither the one or the other."

1 am indebted to (lordon J. Saxon for the following brief account

of these important substances: One of the most interesting additions

to our knowledge of nutrition has been made within the last six years

—

as to the way the "accessory food substances" of Osborn and Mendel
and the substances named " vitaniines," by (^asimir Funk, act. The
part played in nutrition by fats, proteins, and carbohydrates, together

with adequate salts in proper proportions, is now common knowledge.

It has not been known very long, however, that if a growing animal

that is developing on a given diet be fed on that same diet purified, all

growth will cease. That is, if the fat be pure fat, with no contaminating

products, and the same degree of purity be made to prevail with the

proteins and carbohydrates there can be no growth. Osborn and ]\Iendel

have maintained white rats without growth on such diets for five

hundred days.

Saxon, in the early days of this experimental work, was interested in

attempting in his laboratory to duplicate the results of Mendel and
Osborn. His efl'orts in this direction were eminently successful for about

two months, when suddenly the animals began to grow. An effort was
made by everyone concerned to determine the reason for the change in

the weight-cur\e of this particular litter. After several days it was

discovered that the technician who had the preparation of the diets

in charge was using commercial sugar of milk instead of recrystallized

lactose, with which the experiments had been begun. The commercial

sugar of milk which was thus erroneously employed was a high-grade

product, and the contaminating substance that was instrumental in

causing growth was present in such small amounts that it could have

had no nutriti\e value in itself. It was present, however, in a quantity

sufhcient to enable the animals of the litter to utilize the food units of

their purified diet in such a way as to permit of their rapid.growth. After

the use of the commercial sugar of milk in this experiment was dis-

continued and a recrystallized product again employed, growth ceased

and the weight of the litter, as a whole, again took on a stationary phase

and remainetl so for two months.

It is the deficiency of the accessory food substances in polished rice

(rice that has had its endocarp polished ofi') that causes beri-beri in

people who subsist on such rice solely. If to such a diet extracts of rice

polishings be added, beri-beri. or polyneuritis, will not develop; or if

already present will be cured. In addition it has been shown experi-

mentally that fowls fed on polished rice develop a polyneuritis similar to



390 PRACTICAL THERAPEUTIC REFERENDUM

that occuring in beri-beri. If unpolished rice be fed or the removed

portion be added to the poHshed rice the birds remain healthy.

Furthermore, the addition of the removed portion of the rice to the

diet quickly cures the polyneuritis. The protective substance contained

in the pericarp is destroyed by heating to 120° for two hours. Pellagra

is now thought to be one of these deficiency diseases—diseases due to a

dietetic deficiency. Cooking foods under pressure will destroy these

accessory substances.

Cod-liver oil is especially high in vitamines, and it is probably because

of its high content of these substances that it possesses special nutritive

potency. It has long been known that cod-liver oil does possess such a

potency, and the physicians who have used it empirically, but with good

results, may not, at this belated day, feel exonerated from the crime that

they were once thought to have committed in prescribing it; for cod-liver

oil and similar substances have now a scientific basis for their use. Egg-

yolk and butter-fat are two other foods that contain vitamines in com-

paratively large quantities, while lard contains practically none at all.

There are other factors besides vitamines, as they are thought of by

Funk, that are concerned in nutrition. It has been pointed out again

by Mendel and Osborn that certain amino-acids are very important

factors. For instance, a protein must have in its structure the trypto-

phan radical, otherwise it will not support growth. Gelatin is a protein

that is devoid of the tryptophan radical, and, to be of any use as a food

it has to be taken with other vitamine or tryptophan-carrying substances.

A practical application of this subject that is of infinite importance

is seen in the artificial feeding of infants. The accessory food substances

it would seem, are easily destroyed by heat; and the feeding of infants

over any long period of time on milk that has been subjected to high

degrees of temperature has resulted in scorbutic diseases.

Another connection in which this knowledge will be of use is in the

preparation of diets for prisons and similar institutions where prac-

tically all of the foods have been subjected to high temperatures, and,

indeed, some of them to temperatures under pressure.

In conclusion, Saxon states that it is to be borne in mind that while

a diet may be well balanced so far as its salts content and its content

of fat, protein, and carbohydrate are concerned, it may still be an

unbalanced ration, especially if it does not contain vitamine-carrying

substances.

In an article on the "Relation of Diet to Beri-beri," Veeder^ lays down

the following rules : In any institution where bread is the staple article

of diet it should be made from whole-wheat flour. When rice is used in

any quantity the brown undermilled, or so-called hygienic, rice should

be fiu-nished. Beans, peas, or other legumes, known to prevent beri-

beri, should be served at least once a week. Canned peas or beans should

not be used. Some fresh vegetable or fruit should be issued at least once

a week, and preferably at least twice a week. Barley, a known preven-

tative of beri-beri, should be used in all soups. If corimieal is the staple

' Journal of the American Medical Association, 1916, Ixvii, 1494.
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of diet it should \)v ,\cUow meal or water-ground meal that is, made
from whole i,a-aiu. White potatoes and meat, known preventatives of

beri-heri and seurvy, should he served at least i^neea week, and jjreferahly

daily. The too exelusi\'e use of canned goods is to be avoided. \'eeder

believes that adherence to these rules will prevent beri-beri and scurvy

and also that they should jirovc cquall.\- efheacious in eradicating pellagra

from the I'nited States.

Ixomaimo' has found that the Italian soldiers now at the front not

infreciuently sufi'er from the lack of these accessory food substances.

The Italian ration lacks vitamines, especially the antiscurvy vitamine.

The efi'ect of the restricted diet is to produce gastro-intestinal disturb-

ances, constipation alternating with diarrhea, fetid breath, bluish gums,

herpes and eczema. In many instances there are pains in the joint

muscles and head. Epistaxis occasionally occurs. All the symptoms
subside when fresh vegetables and fruit can be obtained. The distri-

bution of lemons among the men has been found particularly advantage-

ous, lie states that the diet has been computed on the basis of muscular

work, and contains too much protein, especially for men from the rural

districts, who are not accustomed to much meat. Romaimo recalls

the fact that with the introduction of the potato into Europe the great

epidemics of scurvy ceased to appear.

The value of fruit juice in the treatment of atrophic infants under one

or two years of age is emphasized by Glastone.- Any fruit juice avail-

able will do, provided the acid fruits are not used in too large a pro-

portion. When oranges are out of season, lemon juice may be added

to the sweeter fruit juices. A carefully selected diet is needed—one

low in albumin and fat and high in sugar. Gladstone believes that the

juice acts partly on account of its acid reaction, rendering the bowel

unsuitable for germs growing in an alkaline medium. It has atonic

cleansing efi'ect on the mucous membrane of the digestive tract, and is

a diuretic, (lia])horetie, and general alterative.

It seems much more likely that the antiscorbutic vitamine contained

in the fruit juice is the real reason for the improvement shown by these

undernourished infants.

The antineuritc properties of milk have been studied by Gibson and
Coneepcion.-^ Their experiments indicate that this property is i)resent

in milk in only slight amounts and that continued feeding of either fresh

milk or autoclaved milk to animals, without suitable additions to the

diet, induces certain beri-beri symptoms, i. e., degeneration of the per-

ipheral nerves, persistent edema, and aphonia. They found no evidence

that autoclaving milk for two hours at 125° C. in any way affected its

nutritive value. Not even scorbutic symptoms were observed. It would

therefore seem advisable in bottle-fed children to extend the diet as soon

as possible. Vitamine substances are probably present in human milk.

Another study on milk is that by Rettger.* He concludes that pas-

teurizing or boiling milk for a short period does not destroy the nutritional

1 Policlinico, May 6, 1917. - Practitioner, November, 1916.
^ Philippine Journal of Science, Tropical Medicine, 1916, xi, 119.

Scientific Monthly, 1917, v, 64.
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value, as numerous experiments have without doubt demonstrated,

although physicians have from time to time claimed that heated milk

as a diet for small children is conducive to scurvy. Where any doubt
concerning this point has existed the feeding of small amounts of orange

juice has been sufficient to allay fear.

Protein Hypeksensitiveness. Another interesting feature about
foodstuffs is the idiosyncrasy some individuals occasionally manifest

toward certain substances, particularly proteins. Longcope^ has

contributed an excellent article on the susceptibility of man to proteid

material. It is well known that occasionally marked s.\Tnptoms are

produced in man by the injection of a foreign protein, usually in the

form of a curative serum. This constitutes what is knowai as anaphy-
laxis. Occasionally, hypersusceptibility to a protein substance mani-

fests itself after the eating of some article of diet. Thus it is noted that

occasionally, in children, there is an idiosyncrasy to certain protein

foods, especially eggs. Edleston^ has reported a well-marked case of

egg anaphylaxis in a child, first noticed at the age of twelve months.

The first attack followe<l the taking of a few teaspoonfuls of custar^l

pudding. The symptoms were those of acute gastritis with frequent

vomiting. All food was withdrawn, and, later, chicken broth was sub-

stituted, under which treatment she recovered. Eggs in e\'ery form
were avoided after this. Occasionally, when given accidentally, the

s^Tuptoms have been as follows: The child complains of feeling ill and
wants to lie down; the pupils dilate and vomiting follows. In some
attacks, chemosis of the conjunctiN'a supervenes. Urticaria has occurred

in some of the attacks. The child is now eleven years old, and is still

as sensitive as ever to the poison.

I have already emphasized the necessity of the need of an educational

campaign as to the relative values- of various foodstuffs. Few people

realize the high food value of some of the cheaper and commoner
articles of diet. Peanuts, for instance, ha^e a very high nutritional value

—twelve double peanuts equalling 100 calories. Myers and Rose^ have
pointed out that the banana has a higher caloric value than any other

common fruit, and it has the additional advantage of being always in

season. An ordinary sized banana equals 100 calories food value. The
gastro-intestinal disturbances attributed to the eating of bananas is

largely due to eating the fruit in an unripe state. When fully ripe,

Myers and Rose noted no discomfort after their use for several days.

When fully ripe, and when the starch has been converted almost com-
pletely to sugar, the authors' experiments show that its carbohydrates

are well absorbed from the intestine. The composition of the banana
and potato shows similarity, both in the total carbohydrate content

and in the amount of difi'erent mineral constituents, and they have
about the same caloric value. As they can be eaten uncooked, they are

of importance in fiu-nishing "accessory food substances," or the so-called

vitamines, which are destroyed by heat. According to Myers and
Rose the banana should be a valuable food in the dietetic treatment

^ American Journal of the Medical Sciences, November, 1916.
' Practitioner, vol. xcvii, No. 4.

* Journal of the American Medical Association, 1917, Ixvii, 1022.
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of nephritis in ])atieiits sliowin-r nitrogen retention. In mild rases of
this disease tliey have ()l)t.aine(l satisfactory resuhs.
The leg tones, such as beans, peas, and lentils, are extremely \ahial)le

foodstulfs not only because of their rehitive clieapness, in tlie ih-ied

state, but also because they are very rich in j^rotein. Because of this
fact, these fofxls, ])artic'ulai-]y tlie white l)ean, liaxe been advocated by
some as suitable substitutes for the animal i)rotein food, which is very
nuich more expensive. In addition to its high protein content the bean
has the additional advantage of being rich in vitamines. In spite of
its high protein content, however, the bean has certain disath'antages,
namely, that the composition dillers from the animal ])rotein somewhat.
This has^ been shown exi)erimentally by McCJollum, Simmonds, and
Kitz.i They were able to show that when rats were fed on protein
material derive<l solely from beans the mortality among the animals
was high, and stunting of the growth was observed in all of them.
They belie\e(l the injurious effects were due to mechanical injury of the
digestive tract, due to the distention caused by fermentation, thus
rendering the growth of putrefactive microorganisms easier; interfer-
ence with the circulation of the gut because of excessive distenticm;
and, lastly, the (juality of the i)rotein. contained in the white bean. Their
conclusion is that, at present, available data indicate that bean protein
is decidedly inferior to those of milk, meat, eggs, and those of cereals
so far studied, viz., wheat, maize, oats, and rice.

High prices and the scarcity of many of the connnoner foodstuffs
have turned the attention of many to cheaper and more a\ailable
substitutes.

These suggestions are not always of the best, and occasionally are
absolutely dangerous, as can be seen from the following. It has' been
advised, for instance, to sul)stitute rhubarb l(>aves for "greens." The
leaves and leaf stalks of rhubarb contain citric, malic, and oxalic acids,
and, of these, the latter is distinctly poisonous if taken in sufficiently
large quantities. A case of death has been reported- from the use (if

rhubarb leaves in Enfield, P>ngland. A warning has been issued by the
Health Officer against the use of the lea^-es as a substitute for greens.
A similar step has been taken by the United States Department of
Agriculture.''

The use of raw eggs is so universally practised in those under weight
and in those with poor digestion tliat it is interesting to note that
Bateman^ has shown, from his exjx'riments, that raw egg-white is a
decidedly indigestible substance. It may cause diarrhea and ^•omiting
when ingested in large quantity. Its utilization by the body is poor,
since it is used only to the extent of from 50 to 70 per cent.

Carboiiyduate L\tolekai\-ce. The danger of adhering too closely
to one article of diet is emphasized by Blocli.^ The cases described by
him are, in all probability, examples of nutritional disturbances arising

' Journal Biological Chemistrj-, 1917, xxix, 521.
' Pharmaceutical Journal, May 12, 1917.
' Weekly News Letter, U. S. Dept. Agriculture, May 2.^ 1917.
* American Journal of the Medical Sciences, June, 1917.
5 Ugeskrift for Lacger, February 22, .1917; Journal of the American Meiiical A.sso-

ciation, May 12, 1917.
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from an absence of \'itamines. He has reported what he terms " carbo-

hydrate children." Tliese children have been fed on a diet consisting

almost entirely of carbohydrates, several types of nutritional disturb-

ance. Small, weak children emaciate, have diarrhea, the tissues

atrophy, and the viscera show degenerative changes. Older and stronger

children are apt to develop a dropsical or hydremic condition of the

tissues without, however, the presence of albumin in the urine. Skin
eruptions, opisthotonos, and other contractures may develop. In the
type with dropsy the children may present a "plump" appearance,
which leads the mother to believe they are thriving satisfactorily.

They are particularly liable to acute infections. In treating these cases,

Block states that albumin and fat must be given, but care must be
exercised not to give too much fat at first, particularly of cow's milk,

or chronic dyspepsia may result. The carbohydrates must not be
suppressed entirely. Breast milk is indispensable in the severe cases,

and is best for all.

The too exclusive use of a carbohydrate diet often produces a diar-

rhea with a marked acid reaction in the stools. It is a mistake to treat

this form of diarrhea with astringents. Albumin milk to which is

added 2 or 3 per cent, grape-sugar will bring about the desired improve-
ment. Severe diarrhea with general symptoms calls for a da\' or two
of water alone, and then milk and water until all signs of intoxication

are past. Not until then should carbohydrates be given.

Fat Intolerance. Another very common error in the prescribing

of a diet is the excessive use of fat. I have called attention to this in

previous numbers of Progressive Medicine, So far as I recall, Edsall

first directed attention to fat intolerance some years ago. The evils

arising from the o^'eruse of fat in the dietary are often seen in tubercu-

lous patients who are undergoing "forced feeding." Very frequently

they are given large quantities of fat. Individuals vary tremendously
in their ability to assimilate fat, and they furthermore vary in their

capacity to handle fats of different kinds. Eggs, the yolk of which is

very rich in fat, seems particularly difficult to digest by some indi-

viduals. As seen in adults the manifestations of fat intolerance are as

follows: The patient loses his appetite, is constipated, the tongue is

coated, the breath foul, and varying degrees of headache occiu-. The
patient feels nauseated and may vomit. In other words, the picture

is that of the so-called "bilious" attack. Tuberculous patients who
previously have been afebrile also usually show some elevation of the

temperature. The stools are, in extreme cases, grayish in color and
greasy in appearance, and in all cases undigested fat globules can be

shown microscopically. The almost inevitable result is that the gain

in weight which has been obtained by this hyperfat alimentation is

quickly lost as the result of the measures needed to straighten out the

gastro-intestinal tract. Fats must be abandoned and the diet, as a
whole, reduced to a minimum. As a rule a few days suffices to relieA'e

the patient of his symptoms and restore the desire for food. In most
instances if the fat-content of the diet is kept low the patient begins

gaining weight again, although it may be necessary to use skimmed milk
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instead of wliole milk for some time. Tiic main ])oint is to determine
the amonnt of fat that can be safely taken.

A condition very similar to that occurrinf^ in adults is described by
Lowenburg/ and seen in infants. In bottle-fed children a common
error is to overprescribe the amount of fat in the diet. The result is

that the child becomes constipated, witli i)asty, greasy-looking stools;

it i)resents a flabby appearance, is fretful and irrital)le, fails to gain in

weight, and often shows evidences of incipient rickets. Lowenburg
states that, unfortunately, the necessary dietary adjustment is rarely

made, but, instead, the physician falls into the error of attem])ting to

relieve the most annoying s.vmptom, namely, the constii)ation, by
means of drugs. Aiid to increase the difficulty, the attempt is made
to overcome the stationary weight by adding more fat to the diet in

the form of cream or top milk. Just as in adults the essential features

of the treatment are, first, to correct the existing gastro-intestinal

condition by the temporary abandonment of fats and the use of a
restricted diet, and, secondly, to determine later the amount of fat

the child can safely digest and absorb. As Lowenburg states, tolerance

is a broad term, and the fat needed will vary greatly in the individual

case; but this can practically always be determined if the dietetic

treatment is indi\'i(lualized. Adherence to a fixed prescription diet is

to be avoided.

Dietetic Treatment of Disease. Diabetes Mellitus. One of the
most brilliant triumphs of recent years is the dietetic management of

diabetes. The Allen, or starvation, method of treating dialx'tes has
been reviewed in a previous number of Progressive Medicine.
Although Allen's method has been criticised by some and modified by
others, I believe that the great majority of observers have accepted
his plan with little or no change. During the past two years I have
been especially interested because I have employed the Allen treat-

ment in 9 cases of diabetes in which an active or latent pulmonary
tuberculosis also existed. This combination is usually a vicious one,

and all my previous experiences had been disastrous. As I see the prob-
lem now, this was due to tlie fact that I attempted to treat the tuber-

culosis as the principal difficulty, and attempted, in a half-hearted

manner, to control the diabetes. Attacking the diabetes and disre-

garding the tuberculosis is, in my opinion, the proper procedure, "\^^lile

it may seem strange to advise, for a tuberculous patient, se\'eral days
of star\ation and a considerable period during which the diet is much
restricted, my experience has shown that the tuberculosis process is

not accelerated. On the contrary, the control of the diabetes leads to

improvement in the symptoms due to the tuberculous process, in spite

of the loss in weight which is unavoidable. If the tuberculosis is of the

actively progressing ty])e, irre^pecti^e of the presence of diabetes, a

fatal issue is to be expected; but this does not seem to be hastened by
the submitting of the patient to the so-called starvation treatment.

I expect shortly to report these cases in detail.

1 Therapeutic Gazette, .luly, 1917.
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The' essential feature of the Allen treatment of diabetes is to deter-

mine the diet which is within the limit of tolerance. This was first

thoroughly studied experimentally and then applied successfully in

man. Allen assumed that interference with the internal functions of

the pancreas is the essential feature in all cases of diabetes, and that

the condition is comparable to that existing in animals after partial

resection of the gland, there being a loss of some of the glandular sub-

stance and a fmictional disturbance of the remainder in both. While
it is true that structural deficiencies cannot be made good, both experi-

mental and clinical experience has shown that the power to metabolize

more or less carbohydrate is restored, if a sufficiently long period of

physiological rest is given. As the necessary physiological rest can

only be obtained by abstinence from food, fasting must be enforced

until the total disappearance of the glucosuria. When examination

of the urine shows that it has been free from sugar for twenty-four

hours, feeding is commenced. Small quantities of food are given, the

object being to so arrange the diet as to test the patient's tolerance

for the three chief food materials—carbohyi^lrates, proteins, and fats.

Cammidge^ emphasizes the necessity of thoroughly understanding

the princi])les of Allen's method if full advantage is to be taken of his

work. Education of the patient is always an important feature. This

is essential to success. The patient must have explained to him the

nature of his trouble; the reasons for giving the diet necessary to con-

trol the disease; and the signs to be looked for if the point of tolerance

is passed. Last spring I had the privilege of seeing a large group of

diabetics imder the care of Joslin, of Boston, treated by the group or

class method. They met once a week and had discussed before them
the general principles of the management of diabetes, and any special

features that may have presented themselves in individual patients.

The plan and method of conducting these diabetic classes are identical

with those first advocated by Pratt in the treatment of tuberculosis.

In a second article, Cammidge^ again touches on certain features of

the x\llen treatment. He considers that it makes a great advance in the

treatment of the disease and gives results in many instances, obtain-

able by no other means. He emphasizes the point that the keynote
of the treatment is undernutrition. He directs attention to a practical

point that sometimes arises, namely, whether a controlled, and maybe
mild, glucosuria with an adequate diet and reasonable enjoyment of

life is not preferable to the theoretical ideal of permanently sugar-free

urine, which can only l)e secm'ed by a diet that often does not satisfy

the pangs of hunger and requires constant supervision. Cammidge
believes that this will depend a good deal on circumstances and the

temperament of the patient.

Nicholson'^ states that he has given up all proprietary flours and
breads and now uses a bread made of yeanut flour and casein. It has

an agreeable taste iind can be cut in thin slices. The bread is made

' Practitioner, November, 1916.
2 British Medical Journal, April 14, 1917. ^ Ibid., January 20, 1917.
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as follows: The white of an e<;,<; is beaten to a snow and then the other

ingredients (previonsly lightly mixed) are slowly added. The formnla

is as follows:

Teaiuit flour, eight ounees.

Casein, two ounees.

A ])ineh of salt.

White of egg, twelve oiniees.

It takes the whites of 8 or 9 eggs to make the twelve ounees.

Heart Disease. LovaiuP is authority for the statement that, in his

experience, indi\'i<luals who live on a predominantly vegetable <^liet do
not get fatigued so readily as on an abundant meat diet. He believes

there is something in vegetables and fruits that enhances muscular
activity. This may be due to potassium, which is contained in vege-

tables. Thus it has been shown experimentally that rats deprived of

potassium developed i)aralysis, hemorrhages and a fatal cachexia. If

potassium is added to the diet, they recuperated and grew strong

again. Lovand's conclusion is that organic compounds of potassium
are indispensable to keep nerve and muscle substance in normal condi-

tion. Everything that i)romotes nuiscular functioning help to keep the

heart muscle in good condition as well as the other muscles. With a

weak heart, particular care must be ])aid to these intangible elements

in the diet.

Nephritis. jMachwitz and Rosenberg,- in a study of the treatment of

nephritis, state that daily analyses of the urine and repeated tests of

kidney functioning o\er long periods, in a long series of cases, have
confirmed that it is immaterial, so far as the kidneys are concerned,

whether animal or vegetable albumin is given, meat instead of milk,

and black bread or white bread. Sometimes fruit juices are useful to

supply needed calories in ])art of the fluid. In a list of "don'ts" to be

observed in the management of cardiovascular disease, wStoll''' says:

'•'Don't tell the patient with moderate hypertension, few s\Tnptoms,

and whose kidneys are finictioning well, to stop eating meat and go on
a milk diet."

Pellar/ra. The relationship between diet and pellagra is still unsettled.

In speaking of the vitaniines, I stated that the disease might quite

possibly be due to a lack of the accessory food entrances. At the present

time the evidence in fa\'or of this view is not strong, as can be seen from
the following contradictory re]X)rts:

Siler, (rarrison and ^NlacXeaP have made an intensive study of a

small mill community in South Carolina. The dietary of the inhabi-

tants was made the subject of special study. This was done by a house-

to-house canvass, by inter\'iews with the mill authorities and the keepers

of stores and meat markets. They could not discover any marked
changes in dietary habits during the past ten years which would serve

to explain the absence of pellagra from the village from 1900 to 1905

and its high rate of prevalence from 1911 to 1914. Furthermore, a

' Miinchner med. Wchnschr., December 19, 1916. = Ibid.
^ Journal of the American Medical Association, September 16, 1916,
* Archives of Internal Medicine, August, 1917.
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careful inquiry during this house-to-house canvass in 1915 and 1916

failed to reveal any general change in the dietary habits of this popula-

tion from those of previous years. They conclude that their studies

support the hj-pothesis that pellagra is an infectious disease, which
spreads slowly, attacking only a small proportion of the population

residing in the immediate vicinity, and they indicate, further, that its

spread is especially favored by insanitary methods for the disposal of

human wastes.

During the past two years surveys have been made in the city of

Nashville by Jobling, Petersen, Tucker and Costen.^ In regard to diet,

they encountered two factors which are contradictory. On the one
hand, they found a definite number of cases which developed in indi-

viduals partaking of a diet as varied and as wholesome as could be

desired, even by those who uphold the dietary theory, and, in addition,

pellagra was encountered in breast-fed infants of non-pellagrous mothers.

On the other hand, at least half of the cases develop in individuals

living on a ration low in protein, high in carbohydrates, and monotonous
in character. It is also to be noted that the pellagrous condition is

fa^'orably influenced by a change in diet.

In the treatment of iwllagra, Raines- recommends a liberal diet. He
prohibits fat meat, corn bread, and much sweets. The moderate use

of sweets he does not object to, providing they do not disturb the

stomach or bowels. If good meal is procurable he sees no reason why
the well should not eat it as a prophylactic. By good meal he means
sound corn the ears "nubbed" at both ends and ground in a slow mill.

Exophthalmic Goitre. Ochsner^ lays do'wai the following rules for

the postoperative treatment of exophthalmic goitre : An abundance of

rest. Avoid all excitement or irritation. Plenty of fresh air, both day
and night. Eat and drink nothing that irritates the nervous system,

such as tea, coffee, or alcohol. Do not use tobacco. Eat very little

meat. If fond of meat, take a little beef, mutton or breast of chicken,

or fresh fish one to three times a week. Drink a great deal of milk and
eat food prepared with milk, such as milk toast, milk, soups, etc. Cream
and buttermilk are especially good. Avoid any kind of meat broths.

Eat an abundance of fresh fruit and cooked vegetables or very ripe

raw fruits, or drink fruit juices prepared from ripe fruit. Eat plenty

of eggs, bread, butter, toast, rice, and cereals. Drink plenty of water.

Ti/])h()id Fever. For se\'eral years past Coleman'* has advocated a

liberal diet in the treatment of typhoid fever. The details of his method
have been given in pre\'ious numbers of PROGREi^siVE Medicine. He
has recently published another paper on the subject. The results are

summarized as follows: A comparative study of 222 cases of typhoid

fever on the high calory diet and of an equal number of cases on a milk

diet has brought out the fact that the natural history of the disease, as

it has previously been known, is profoundly altered by the maintenance

1 Journal of Infectious Diseases, August, 1917.
2 Memphis Medical Montlily, February 1, 1917.
' Annals of Surgery, 1916, Ixvi, 385.
* Journal of the American Medical Association, August 4, 1917.
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of an optional state of luitrition. The range of tenij)erature ai)})arently

is not ali'ected, bnt the total duration of tlie disease is shorteiied, in

some instances by months, throntj;)! the sh()rt('niii<,' of eonvaleseence.

Certain symptoms wiiich hitlierto ha\e been attributed to the si)eeific

action of the typhoid bacillus have been discovered to be due to faulty

methods of treatment, in ]mrticular, to an inadequate or improperly

balanced diet. rom])lications are rendered less formidable, and per-

haps less frequent, by maintaininf:i; the patient in the best possible state

of nutrition. JMoreo^•er, the mortality from the disease is reduced by
from 50 to 75 per cent.

Digitalis. Digitalis is among the drugs which the present \\%t has

made difJicult to obtain. In the case of digitalis this is due to the fact

that we have depen<led almost entirely on the (lerman leaves. In order

to overc(mie this difficulty the late ]M. I. Wilbert suggested the exami-

nation of wild-growing digitalis, which is abundant in certain sections

of this coimtry. This was accordingly done by the division of pharma-
cology of the Hygienic Laboratory of the United States Public Health

Service.^ Samples of wild plants from the Northwestern States and
cultivated plants from Wisconsin and Ohio were collected, and tinctures

made according to the I nited States P. H. method. The conclusion

reached from this investigation was that the wild digitalis found in the

Northwestern States may be used as a som-ce of supply from the \arious

official preparations of digitalis, and that by using the ordinary methods
of handling and preparing the leaves a highly active product may be

secure<l which compares favorably with the activity of the cultivated

leaves grown under more favorable conditions. J. II. Pratt, of Boston,

has also demonstrated the ])otency of the American leaves.

Many years ago, in a clinical lecture, I once heard that distinguished

clinician, J. INI. DaCosta, state that more and more he had come to

depend on digitalis in the treatment of croupons piiemiionia. He adhered

to this opinion in spite of the dictum that digitalis was inactive in the

presence of fever. It is therefore hiteresting to note that Cohn and
Jamieson- have recently proved that digitalis is of distinct benefit in

the treatment of pneumonia, and that it possibly is a life-saving agent

in cases of auricular irregularity (fibrillation and flutter). They
employed digitalis in the form of cUijipuratum in 49 cases of pneumonia,

using 5() other cases, which received no digitalis, as controls. The drug

was given by mouth in the form of tablets, the dose usually being 1|

grains fom* times a day. The action of the drug was studied by the

electrocardiogra])!!. This showed that digitalis given by mouth has

an action on the heart, because changes occurred in the aiu'icido-

ventricular conduction time and in form of the T-wave of the electro-

cardiogram, just as they do in the non-febrile heart. This would seem

to indicate that the fe\'(n- ])resent in pneumonia does not interfere with

the action of the drug, and that the intoxication due to the disease does

not interfere with its effects. 'Phis conclusion is strengthened by find-

ing that the pulse-rate in fibrillating and fluttering cases fell in the

1 Public Health Reports, March 9, 1917.
^ Journal of Experimental Medicine, January, 1917,
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presence of fever exactly as it does in non-febrile cases. The dose and
the time required to produce these efl'ects are gi^'en, and are the same
as in the non-febrile cases. In an article on the treatment of pneumonia
by remedies other than specific methods, FusselP recommends digitalis

as a circulatory stimulant, especially in the presence of dilatation of the

right heart. Digitalis or strophanthin must be used hypodermically

to strenthen the heart muscle in cases with a sudden fall in blood-

pressure, weak, running pulse, and leaking skin.

Greene^ has emphasized the fact that the most essential thing in the

management of cardiovascular disease is to keep constantly in mind
that the most vital matter is the condition of the heart muscle. How-
ever important the detection and specific differentiation of valvular

lesions may be, it is the condition of the heart muscle which determines

the seriousness of the disease. Practitioners are too prone to estimate

the condition of the heart on the basis of a mm-mur or no murmur.
As a result, the most serious cardiac lesions are allo^^ ed to pass unnoticed,

the first intimation of serious troulile being an attack of heart failure

or even sudden death.

In. regard to the use of digitalis, Greene gives the following ad\'ice:

" Use a standardized preparation of maximum relial^ility and potency

and drive the primary effect home by full doses carried only to the

point of ])roducing a definite physiological effect; then withdraw the

drug for a few days and repeat the process as often as may be neces-

sary and over as long a period. Unless impelled by absolute necessity,

do not place the remedy in the hands of a patient at a period when the

results of adequate administration demand careful meilical interpreta-

tion, for it is certain to be either over- or underused, with resulting

disap])ointnient to all concerned. The effect of very small, long-

continued doses administered after the primary purpose is achie^'ed is

sometimes surprising, but these also should receive some measure of

super\ision."

It seems hardly necessary to re])eat the well-known maxim that

digitalis should never be used unless there are signs of heart failure.

Willmore^ states that to give digitalis to any patient who comes to us

with an aortic or mitral nuu'mur, and who does not show signs of heart

failure, is to commit a therapeutic crime. "Why is it that in one case

we give digitalis with immediate and great benefit, while in another,

apparently similar, there is no appreciable result?" A common reply is

that the drug was old and had lost its strength. This Willmore does

not believe, as in his opinion digitalis is a very stable drug. The real

reason in his estimation is that digitalis is of marvelous value in cases

of auricular fibriUafiov , and is of practically no value in any other con-

dition. The value of the drug under these circiunstances is that it acts

especially on the auriculo\'entricular bundle—it depresses conduction.

In auricular fibrillation there are all sorts of "hurried, haphazard

impulses passing down to the ventricle, which, in responding to them,

is harassed almost out of existence." Depression of this conduction

1 Pennsylvania Medical Journal, February, 1917.
2 Journal-Lancet, October 15, 1916. ^ Indian Medical Gazette, November, 1916.
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both mukes it more difFiciilt for these iiiiinilses to pass, and, as a result,
tlie ventricle beats more steadily and slower. Thus the circulation is

carried on more efliciently and heart failure is averted or removed.
Cushnyi also belie\es that one of the chief actions of digitalis in
auricular fibrillation is its effective blocking of imjMilses from the
auricle.

Willmore emphasizes two fundamental facts in connection with heart
disease. In any case of cardiac disease the essential thing is not the
\-alvular lesion but the condition of the heart muscle. If the cardiac
inuscle has escaped degenerative changes the vahular lesion is usually
hnmaterial, as tiie reserve iK)wer of the heart is almost incalculable.
On the otlier hand, the slightest degree of muscular damage, especially
if the auriculoventricular bundle is mvolved, may lead to the most
serious symptoms. Willmore believes that the most important s\Tnp-
tom of heart disease is breathlessness, and that the degree of breath-
lessness may be taken as an index of the amount of heart failure; increas-
ing bretithlessness means increasing heart failure, and vice versa. It is

chiefly important as an early sjTnptom. If any individual becomes
breathless in performing acts he was formerly able to do with impunity
it is certain that the reserve power of his heart is diminishe<l. One
should always exclude the presence of a pleural efl'usion in cases of
breathlessness of obscure origin.

In regard to treatment, Willmore advises the smallest amount of
digitalis which will steady the ventricle and which does not produce
symptoms. It may take some weeks or months to find the optimum
dose in any special case. Ha\-ing been found, the patient should ordi-
narily take it for the rest of his life.

The advance in our knowledge of cardiac conditions from the use of
instruments of precision is pointed out by I3oruttau and Stadelmann.-
Thus hx the use of the clectwcanUofjraph it has been shown that constant
arrhythmia often occurs with a comparatively sufficient heart. This
has been hitherto entirely overlooked when the intervals between the
pulse beats do not show extreme and sudden differences. Very small
doses of digitalis restore conditions to approximately normal in these
cases, slowing the heart beat and strengthening the pulse. They quote
observations made by Fahrencamp on 412 cases of heart disease. He
also advocates the use of digitalis in small doses and k(>pt uj) for a long
time in cases of perpetual arrhythmia iauricitlar fibrillation). The digi-

talis can be given continuously under control of electrocardiography.
It should be supplemented and alternated with diuretics and the mode
of life and diet regulated to correspond. The experience of Boruttau
and Stadelmaim demonstrate the retarding action of small doses of

digitalis on the overfrcquent beat of the auricles bordering on fibrillation.

In the management of arterial hypertension, Stoll'' states that digitalis

is nearly always required irrespective of the blood-pressure; fears of
producing a higher tension are groundless. Not infrequently a combina-

> Lancet, June 9, 1917. - Deutsche Med. Wchnschr., January 4, 1917
» Medical Record, October 28, 1916.
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tion of potassium iodide and digitalis will give results not obtainable

when either is used alone.

Electricity. In spite of the great benefits to be derived from the use

of electricity, it is undeniable that many physicians know very little

about the proper application of this agent or the conditions in which it

is of service. As a matter of fact it is often used in conditions in which

it is distinctly contra-indicated, as, for instance, in paralysis due to

acute inflammation. Furthermore, the fact that charlatans have so

frequently, in the past, advertised electricity as a cure-all has prejudiced

many against it. Although electricity is being used more and more

there is still much to be desired. W. L. Clark^ states that progress in

this field has been retarded by the following conditions:

1. The ancient teachhig that electricity is purely psychic in action,

and that its chief use, therefore, is in the field of neurology, with per-

sistent adherence to this doctrine despite demonstrable evidence of

many physiological effects and its applications to other fields.

2. The erroneous statements appearing in modern text-books on

electrotherapy, also in special chapters contributed to standard works

on general therapeutics, statements which evidently have been copied

from old works containing ideas long since discarded by physicians

who have kept pace with progress.

3. The absence of even rudimentary teaching in the majority of

undergraduate and postgraduate medical schools.

4. The prejudice which has arisen from the association of electro-

therapeutics with irregular practice, and the unwarranted claims and

pseudoscientific teaching of honest, but erring, enthusiasts who do not

use critical methods of control in their work.

5. A lack of proper standardization of electrotherapeutic apparatus.

This condition is due to tlie fact that manufacturers do not know

what is best suited to the needs of the profession, and that physicians,

because of the lack of technical knowledge, cannot advise them. The

consequence is that each manufacturer sets his own standard, with an

ensuing confusion in the reports of results by different physicians pos-

sessing different apparatus. This is especially true when apparatus

for the generation of high-frequency currents is concerned, since these

currents are subject to great variation both as regards their character

and the effects produced by them on the organism.

Potts^ cautions against the use of electricity in paralysis when the

cause is an acute inflammation. To use unduly strong currents, thus

producing an excess of contractions, is especially dangerous in the

presence of disease of the peripheral motor neiu-on, since in such cases

there is more atrophy of the muscle fibers and overstimulation will

cause exhaustion and destruction of the remaining vitality. The cur-

rent used should be merely strong enough to cause contraction, and

only a few should be produced at each sitting. If contraction can be

obtained only by very strong currents, postponement, if such treatment

1 Pennsylvania Medical Journal, March, 1917.
2 Therapeutic Gazette, May, 1917.
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may be a(lvisal)k*, until some measure of power lias been obtained by
other methods. Es])eeially is this true in anterior poliomyelitis where
overtreatment may eaiise harm. Potts (piotes the <lictum of II. (\

Wood, Sr., to "use the eurrent whieh gives the best eontraction with

the least pain."

Emetine. A large number of communieations have appeared on
emetine during the past year. A brief historical sketch of the drug is

given ill an editorial article in the JoiiniaJ of the Aiuerirau Medical

Association (Feb, 3, 1917). Ipecac, from which emetine is derived, is

the root of a Brazilian herb. It was said to have been in common use

in Brazil before being brought to Europe by Piso about 1650. It is

said that shortly afterward a charlatan by the name of Adrian Ilel-

vetius ])lacardcd Paris with the announcement that he had a cure for

dysentery. Ilearhig this, Louis Xl\' summoned him to treat the

Dauphin who was suffering from the disease. The patient recovered

and the formula of the cure, of which ipecac was one of the ingredients,

was purchasefl by the French government and made public. Ilelvetius

is said to have obtained it from a physician in the Netherlands. PVom
that time the drug has been used empirically for dysentery irrespective

of its etiology.

"Two centiu'ies later, Docker introduced the use of large doses (GO

grains two or three times a day) of powdered ipecacuanha in the treat-

ent of severe dysentery in Mauritius. In 1886 Maclean and Chevers
advocated the use of ipecac in acute hepatitis. Later the drug fell

into more or less disrepute, but its use has been revi\-ed as a result of

]\Ianson's advocacy of its emplo^nnent in dysentery and Rogers iii

hepatitis."^

In 1817 Pelletier isolated from ipecac the so-called active principle

emetine. In 1910 Vedder, in IVIanila, demonstrated that emetine, even

in highly diluted solutions, kills Ameba histolytica, the cause of dysen-

tery. Shortly afterward Roger, in India, used the emetine clinically

with great success. Since his first commmiication the drug has become
universally recognized as a specific for amebic dysentery. As so fre-

quently happens a therapeutic agent that has proved its efficacy in

one condition is often used empirically in a variety of diseases. P'metine

is no exception to this rule.

The widespread use of emetine has brought to light the fact that the

drug, if injudiciously used, is capable of producing serious toxic effects.

In a study of the pharmacology of emetine, Pellini and Wallace- empha-
size the following ])oints: It depresses and may eventually paralyze

the heart. It is a po\A'erful gastro-intestinal irritant, whether gi^•en by
mouth or subcutaneous injection. It also causes a definite derange-

ment of metabolism, characterized hy an increase in nitrogen loss and
acidosis. In normal indi\iduals an<I moderate doses, toxic effects are

not of great im])ortance, but in i)athologicaI states of the circulation,

or metabolism, thvrv may be a very definite source of danger.

1 Crowell, Journal of the American Medical Association, July 7, 1917.
^ American Journal of the Medical Sciences, September, 1916.



404 PRACTICAL THERAPEUTIC REFERENDUM

Dalimier^ has studied the toxic effects of emetine hydrochloride in

rabbits and guinea-pigs. Applying to man the figures obtained in ani-

mals, Dalimier estimates that the dose which would induce symptoms

of a toxic action in man weighing (30 kg. (135 pounds) as 0.12 gm.

(1.8 grains) by intravenous injection and 1.8 grams (27 grains) by sub-

cutaneous injection. The maximal safe dose would be 0.06 gm. (0.9

grain) by intravenous injection and 1.2 grams (18 grains) by subcu-

taneous injection. Dalimier believes that emetine has a cumulative

action. In his opinion the total dose should not exceed 1 gram (15

grains). He is convinced that in certain cases of dysentery in which

emetine has been used, some of the s\TOptoms that have been attributed

to the disease were, in fact, the work of the emetine. In reporting on

the treatment of 142 cases of entamebic dysentery with emetine, ,Iohn-

son and Murphy^ found that its use, results, and dangers were some-

what analogous to those of salvarsan in syphilis. In their series there

were 2 cases in which death resulted from the toxic effects of emetine,

and 5 others had^jTnptoms which they believe were caused by emetine.

In the fatal cases the s\inptoms were as follows: Inability to swallow

after food had reached the esophagus; marked congestion of the lungs;

rapid and uncontrolled action of the heart. In both patients there was,

at first, general motor weakness affecting particularly the muscles of

the back of the neck, with a tendency of the head to fall forward, later

a difliculty in swallowing, and, finally, a pneumonia of the lobar t\T3e.

These 2 cases received a total of 23| and 25 grains respectively.

Dalimier^ quotes the case of a man, aged twenty-eight years, who

received a total dose of between 21 and 22 grains of emetine in the

course of eighteen days. When this total was reached there was first

a flaccid paralysis of kll the muscles, most pronounced in the neck, so

that he could' not hold up his head. Then followed (listurbances in

swallowing, chewing, and speech, edema of the face, diminution of the

reflexes, and a rapid and weak heart action.

The doses administered in these cases are far in excess of what

Dalimier considered to be safe. In the 5 non-fatal cases observed

by Johnson and INIurphy the sAinptoms quickly disappeared when the

emetine was withdrawn.

Another of the untoward effects of emetine is the production of a

peripheral neuritis. Kilgore-* draws the folloAving conclusions:

1. Peripheral neuritis after emetine is not uncommon.

2. The sjTnptoms most commonly met with in postemetine neuritis

are generally muscular pain and weakness, usually most pronounced

in the legs, sometimes going on to paresis. One case is here reported of

hyperesthesia of the soles of the feet without other symptoms.

3. The neurotic s\inptoms often develop after the emetine injections

have been stopped,* and may grow progressively worse for some time,

with no more administration of the drug.

1 Presse Medicale, January IS, 1917.
^

2 Military Surgeon, January, 1917.
,, ,n-,r

L,oc. cit.

* Boston Medical and Surgical Journal, September 14, 191b.
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4. The total amount of emetine necessary to ])ro(luee neuritis varies

greatly. The total amounts received by the cases recorded by Levy

and Rowntree and those reported here arc a-' I'nilows:

Grains. Gruiiia.

Adult 19.5 (1.25) Severe neuritis
" 6.0 ( . :W) Revere noutitis
" 21.3 (1.40) Mild neuritis
" 12.8 ( .85) Moderate neuriti.s

" about 10.0 ( .05) Mild neuritis
" 15.0 ( . 95) Moderate neuritis

Age 8 6.0 ( .39) Mild neuritis
"7 5.5 ( .36) "
"5 4.0 ( .26) "

"4 4.0 ( .26) " "

On the other hand, many patients receive lar^^er amounts and have

no s.Miiptoms. On going over the records at the Shanghai Hospital

for eighteen months it was found that one white patient had received

13 grains (0.85 gram), three Chinese had 11 to 12 grains, and one 21

grains (1.35 grams), Avith no s\inptoms of neuritis recorded.

5. The prognosis is good. The symptoms clear u]) gradually, usually

over several weeks, leaving no traces apj^arent.

6. Experiments (now in progress) suggest that peripheral neuritis

may be produced by emetine in healthy dogs.

Kilgore and Liu^ point out that euK^tine sometimes ])roduces a bloody

fliarrhea. It is well known that in large doses emetine hydrochloride

gives rise to a hemorrhagic gastroenteritis in experimental animals.

That the same thing may occur following its clinical use is not so well

recognized. They state that the difficulty in the recognition of diar-

rhea from emetine, as \\'ell as its danger, is due to the fact that it occurs

in the course of treatment for ame})ic dysentery, and that the symptoms
and the gross appearance of the stools in emetine diarrhea are almost

indistinguishable from those in amebic dysentery. The patient receives

daily doses of emetine and for a few days improves, and the amebas

disa]>i)ear from the stools, which becomes more or less normal. Then
the diarrhea becomes worse, with reappearance of blood and mucus in

the stools. Mistaking this condition for a relapse of the dysentery,

the emetine is pushed, which only increases the diarrhea, and, if the

condition is not recognized, serious results may easily follow.

Kilgore and Liu re])ort 3 cases in which the diagnosis of emetine

diarrhea, produced in the course of treatment for amebic dysentery, is

reasonably certain. Recovery was prom])t on discontinuing the eme-

tine. All the cases were children, and all had received doses consider-

ably larger than woidd be })roi)orti()nate on a basis of ()5 mg. (1 grain)

for an adult. They point out that this fact is interesthig in view of the

opinion not infrequently held that children are more resistant to

emetine than adults. They now give doses of 1 grain (subcutaneously

or intravenously) to adults and proportionately smaller doses for

children, watching carefully for any increase in the diarrhea which

might be due to emetine.

1 Archives of Internal Medicine, AugvLst, 1917.
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In an experimental study, Guglielmetti^ found that no matter how

the drug is administered it reaches the digestive tract, being found

exclusively in the stomach, intestines, and liver and their contents.

Hare," in commenting editorially on the toxic effects of emetine

emphasizes the need of employing the drug with care, especially in

individuals who have been weakened by disease. It must be borne in

mind that emetine, in common with other drugs capable of doing good,

is equally capable of doing harm if wrongly used.

Although emetine is now ranked as one of the few specific drugs we

possess, it has, in common with the others, its limitations. Its efficacy

in amebic dysentery is in direct proportion to the acuteness of the attack.

If the disease has gained a foothold, and the protozoa have burrowed

into the intestinal wall and are furthermore associated with secondary

infection, emetine may fail to eradicate the disease. The drug is also

powerless against encysted ameba and in ameba carriers.

With a view of a^'oiding toxic effects, Johnson and jNIurphy^ recom-

mend the following method in the treatment of amebic dysentery: I

grain daily hypodermically, increasing by \ each day until 1 grain is

given per diem, and this is continued until a total of 8 grains has been

administered altogether. With the emetine, bismuth subnitrate in

large doses is given. For a period of ten days following the course in

emetine, colonic irrigations of 1 to 1000 quinine solution are given once

or twice daily. If the stools still show the presence of amebje, 1 grain

of emetine is given daily for three days. By this method of treatment

the patient received 11 grains, which is less than the single lethal dose

as given by Sir Leonard Rogers, and is well below the total dosage

advised by Dalimier. Occasionally, a third course is necessary, but

this should not be started until a sufficient lapse of time and not then

if asthenia, motor weakness, irregular heart action, nervous exhaustion

or irritative diarrhea is present. In the protracted cases, it is especially

necessary to exercise caution in the administration of the drug.

Although emetine has demonstrated its value in acute emebic dysen-

tery it usually fails to achieve a cure in the chronic forms of the dis-

ease and in "carriers." Several years ago Du Mez, of the school of

pharmacy of the Uni\ersity of Philippines, suggested the use of a double

salt of emetine and bismuth {emetine-bismuth iodide) in the chronic

types of amebic dysentery.

The following is the formula of emetine-bismuth iodide:

Iodine 58.26 per cent.

Bismuth 12-36
^|

Hydrogen (as hydrogen iodide) 0.30
^^

Emetine 29.08

Emetine-bismuth iodide is a brick-red powder, insoluble in water or

water acidulated with hydrochloric acid, and stable in air, According

to Du Mez's calculations it contains 58 per cent, iodine and 12 per cent,

bismuth, with 29 per cent, emetine. Insoluble salts of bismuth are

1 Prensa Medica Argentina, June 20, 1917.
•« Therapeutic Gazette, June, 1917. ^ Loc. cit.
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converted into bisnuitli sulphide after i)assiii<>; the p^'lorus, and In all

probahUity the reaction is very slow, taking l^lace as the compound is

spread out over the wall of the intestines. Three grains of this double
salt, containing about 1 grain of emetine, is about the average daily
dose, and twelve such doses may be given in succession. Dobell,' who
has given this doulile salt a trial, administered it in cachets containing
1 grain each until 'M) grains had been taken. It is recommended that
the drug be given after a full meal, when the stomach contents will

be certainly acid. As a rule the drug was well tolerated, and vomiting,
if it occurred, did not come on until some time after the dose had been
taken, indicating, probably, al)sorption from the intestine and not
from^ the stomach. It was hoped that this double salt would prevent
vomiting, which was so annoying a complication of the old ipecacuanha
treatment. This, however, has not been entirely the case. In a few
cases it was a troublesome symptom. Its disagreeable featiu-es may
have been exaggerated by some observers, as a number of reports are
enthusiastic o\er the results. Dale's^ results with the double salt have
been very promising.

Imrie and Roche^ report 6 cases treated by emetine-bismutli iodide
which had been unsuccessfully treated with emetine hydrochloride.
Forty-eight hours after the use of the bismuth compound the endamebge
disappeared, and in no case did they reappear under observation for
periods varying from 14 to 32 days.

A study of a series of case^ of cunehiasis with liver involvement has
convinced Low» that emetine-bismuth iodide is of great value. He
emphasizes the well-known shortcomings of emetine when adminis-
tered hypodermically in the chronic forms of the disease, namely, that
the encysted ameba are more or less completely shut off from the
circulation and tissue fluids of the patient. According to Dale,^ the
alleged superior efliciency, in this tyi)e of case, by the older treatment
with ipecacuanha by mouth, was due to its absorption from the
intestines.

Low administered the emetine-bismuth iodide in 3-grain doses every
night for tweh'c consecutive nights (36 grains in all). In his oj^inion
not less than 36 grains should be given, otherwise a relapse will usually
occur.

In the treatment of liver abscess, Ghosh*^ ad\ises e\-acuation of the
abscess, followed by intrahepatic injections of emetine. In this way the
drug is brought into direct contact with the amebic. Besides, a much
stronger solution can be used than when the drug is used hypodermi-
cally, without causing toxic s.ATnptoms. Ghosh cites 2 cases in A\hicli

as much as 1| grains of emetine was injected into the abscess cavity.
An excellent review of the treatment of amebiasis by emetine is

given by Crowell.'^

In the subacute or chronic stage of fuUinilar enteritis in infants,

1 British Medical Journal, November 4, 1916.
2 Lancet, July 29, 1916. ^ l\^^^\ ^ jgij^ ^xcii, 17 * Ibid., March 24, 1917.
^ Loc. cit. 6 Calcutta Medical Journal, Januarj', 1917.
^ Journal of the American Medical Association, July 7, 1917.
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Azcoitia^ found emetine effectual when other measures had failed. Xo
explanation is offered as to why the drug is effective in this disease.

Several years ago emetine attracted a great deal of attention as a

cure for j^yorrhea alveolaris. In this respect, however, it seems to have
failed, not because it is not effective against amebte, but because pyorrhea

is not caused by these organisms.

The causes and treatment of pyorrhea alveolaris and the relation of

emetine to the disease are well summarized in the following conclusions

of Roddy, Funk and Kramer -^

1. Pyorrhea alveolaris is not a specific disease; its chief etiological

factors are:

(a) An excessive bacterial flora of the mouth; (6) deviations from
normal of the affected tissues brought about by certam diseases.

2. Oral sepsis is the first stage of pyorrhea; the etiology of both is

the same.

3. Pyorrhea can be prevente<^l by regular cleansing of the mouth
and teeth.

4. The detection of all etiological factors in the majority of cases

of pyorrhea requires a thorough dental and medical examination.

Whenever possible an .r-ray examination should be made.

5. Acute recm-rent gingivitis, or chronic gingivitis, or a persistent

excessive bacterial flora of the mouth is a clinical sign of this disease.

6. Systemic complications are rare in the early stages and frequent

in the late stages.

7. Coincident systemic diseases are frequently associated with

pyorrhea.

8. There is no specific method of treatment.

9. The three indispensable factors in the treatment are: (a) training

the patient to regularly cleanse the mouth and teeth; {h) the institu-

tion of whatever dental treatment may be indicated; (c) medical treat-

ment of coexisting systemic disturbances or disease.

10. Emetine may well be employed as an adjunct on the principle

that it will do no harm and may possibly, in some cases, be beneficial.

11. When infectious systemic complications exist an autogenous vac-

cine is hidicated, and even in uncomplicated cases will at times accelerate

improvement.

Mention has been made in previous issues of Progressive Medicine
of the use of emetine in respiratory infections, and particularly in

tuberculosis. Its use under these circumstances was probably due to

the fact that ipecac has always been considered an expectorant. Under
these circumstances, emetine might be used, although its toxic prop-

erties would make it much less desirable than other harmless drugs

possessing expectorant qualities. Reed^ has reviewed its use in respira-

tory conditions. In regard to its use in tuberculosis he siniimarizes

his conclusions as follows: Insofar as emetine has a beneficial action

in tuberculosis, it would seem to be due to its expectorant properties,

1 Archives de Medicine des Enfants, January, 1917.
2 New York Medical Journal, September 2, 1916.
' Boston Medical and Surgical Journal, September 14, 1916.
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and, if so, otlier preparations arc i)rel'cnil)k', Insofar as emetine lias a

beneficial action in heinorrhage, it would seem to be <Iue to the indirect

result of decreasing!; blood-jm-ssure, and, if so, otlier <lruffs would be

more effective in that they would produce a shnilar result more safely

and without the specific action of emetine on coagulation. As I have

repeatedly stated, the use of any drug in pulmonary bleeding is uncer-

tain, and more often it fails than succeeds. Any hemoptysis that is

serious enough to require active measures for its control should be

treated by means of artificial pneumothorax. This is the only sure

means I Imow of. It is the only method in which one can foretell with

any certainty that the bleeding will stop.

In the treatment of pellagra, Raines^ states that he employs emetine

in all cases in which the diarrhea is persistent, and particularly if there

is blood in the stools. Emetine hydrochloride is given in 1 -grain doses

every other day or until the abnormal discharges cease. He states

that one dose is frequently sufficient to stop the diarrhea.

Ether. I have called attention a numl)er of times to the irritant

effects of ether on the respiratory tract and its dangers in cases of

yulmonary tuberculosis. The belief that ether is contra-indicated in

cases of apparent or suspected pulmonary tuberculosis is quite gener-

ally concetled by phthisiotherapeutists and is liecoming more and more

recognized by surgeons. In view of this belief one is surprised to note

that the inhalation of ether is deliberately advocated as a curati^•e

measure in these cases. Savage- states that the inhalation of ether is

valuable in the treatment of peritoneal, pulmonary, and meningeal

tuberculosis, and that it is especially to be recommeiuled in uncompli-

cated tuberculous peritonitis and early pulmonary tuberculosis. One
anesthesia usually suffices. In advanced cases it relieves the distress-

ing s\iiiptoms of high fever, cough, expectoration, night-sweats, and

loss of sleep and appetite. Mention is made of this observation only to

warn against its dangers.

Fresh Air. In an address on the use of fresh air in the treatment of

the acute infectious diseases, Freeman^ points out that there is now a

general acceptance of the advantages of fresh air, excepting perhaps

in measles and scarlet fever. Of the ad\antages in tuberculosis there

can be no doubt. In pneumonia the results. from this treatment, accord-

ing to Freeman, have exceeded those from any other method of treat-

ment, including specific treatment, with serums and vaccines. He
states that there are many men, however, who, while allowing that

fresh air is beneficial in an inflanunation of the lung, doubt its efficacy

in bronchitis, pharyngitis, laryngitis, rhinitis, and otitis. Freeman

believes that the only reason why there is doubt is because the method

has not been tried in these conditions. He himself has subjected all

these conditions to the fresh-air treatment, and believes firmly that it

is of direct benefit and that it materially diminishes the mortality.

Another article on the treatment of pncumouia in children b\' means

1 Memphis Medical Monthly, Fe])ruary 1, 1917.
- Ohio State Medical Journal, July, 1917.
' American Journal Diseases of Children, December, 1916.
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of fresh air has been contributed by JNIorse and Hassman.^ This last-

mentioned article is the subject of two editorial comments. Morse and
Hassman came to the conclusion that those who attributed good
results to this method were influenced in their observations by "merely
their impressions, and are therefore of little or no scientific value."

The Journal of the American Medical Association (January 6, 1917),

in commenting on Morse and Hassman's paper, recalls the observations

of Rowland and Hoobler to the eft'ect that the real benefit of the fresh

air is its coldness. It is the cold that is of benefit, because it leads to

a rise in blood-pressure. In warm weather no such good effects are

noted. The editorial in question agrees with the writers just mentioned
that "impressions" are of little or no scientific value. On the other

hand, Hare,- in an editorial comment on the same article, criticizes the

method by which Morse and Hassman drew their conclusions: (1) as

to whether the pneumonia was lobar or lobular, and if the latter, whether
it was a complication of measles or some other infection; (2) the research

consisted not in studying two series of cases occurring simultaneously,

one series being treated indoors, another outdoors, but by changing
the treatment, the children being put out of doors for a varying number
of hours, brought back into the ward again, put out again and so on.

In regard to "impressions" as to the value of the treatment. Hare
insists that such observations on the part of trained and experienced

clinicians cannot be ignored and swept aside. And with this I agree.

There is much in medicine that is not amenable to scientific analysis,

and in no instance is this truer than the judgment as to how sick a

patient is. The experienced physician can often detect evidences of

improvement or indications of danger which the less experienced, even
with the aid of modern scientific methods, fails to see. To this extent

medicine is an art and not a science. At any rate, if it has accomplished
nothing else, the so-called fresh-air method has revolutionized the

ventilation of hospital wards. It is not often nowadays that twenty
or more patients are found in a ward with the temperature of 80° F.

or more.

The relationship of climate and tuberculosis has l)een considered at

length a number of times in these pages. Of recent years the literature

has contained few articles on the subject. Fish,^ in discussing the

subject, states that in the final analysis we are treating not consump-
tion but the consumptive; and, above all, we are to remember that

there is no one best climate for all cases, and that some patients will

fare well in any fairly good climate providing they adhere to a suitable

mode of life.

Heliotherapy. The utilization of the sun's rays in the treatment of

various afi'ections is now a well-recognized procedure, especially in the

treatment of surgical tuberculosis. Moncorvo^ reports gratifying results

in the treatment of tuberculosis of the bones, skin diseases, atonic

ulcers, and secondary anemia.

1 American Journal Diseases of Children, November, 1916.
2 Therapeutic Gazette, March, 1917.
3 Medical Record, September 30, 1916. ^ Brazil-Medico, April 7, 1197.
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Maffi' warns that in th(> trcatnieiit of tuberculous cases care must
be exercised to see that the exposures are not too prolonged, otherwise

there is danger of overtlooding the organism with the toxin set free.

In the treatment of exliausted and wounded sol<liers returned from

the front the })encfits arising from tlie use of heliotherapy ha\'e Ix^en

very marked. The men bask in the sunlight, with enjoyment, and thrive

much better than those not taking the heliotherapy.

Hexamethylenamin. This drug has gained an important place in the

treatment of infections of the urinary tract. In em])loying it, however,

it is to be l)orne in mind that it is not without danger, and due consid-

eration must be given to tiie projx'r indication and contra-indication

for its use.

The drug is recommended^ under the following conditions: It is of

great value as a prophylactic in operations on the urinary organs. It

is valuable in the treatment of cystitis, pyelitis, etc. It is also employed

as a prophylactic in the bacilluria of typhoid fever. Some recommend
its routine use to prevent the occurrence of this complication. It has

also been recommended in the treatment of scarlet fever in order to

prevent the occurrence of nephritis. Inasmuch as hexamethylenamin

has produced albuminuria and hematuria in some cases it should be

used with caution if acute inflammation of the kidneys is present or

anticipated.

G. G. Smith^ states that in a study of its use in a limited number of

cases of nephritis it would appear that serious disease of the glomeruli

greatly decreases the ability of the kidneys to excrete hexamethyl-

enamin. He states, however, that the diminished excretion of the drug

in chronic glomerulonephritis does not afifect the position of hexamethyl-

enamin in the treatment of renal affections, because, accordnig to Gabot

and Grabtree, colon infection affects the epithelium of the tubules.

P^xcretion of hexamethylenamin by the glomeruli is not interfered

with, and the drug is put out in good quantity. In a study of the out-

put of hexamethylenamin by infected kidneys. Smith has presented

facts drawn from a study of 10 cases of undoubted renal disease of this

ty^e. In every case the drug was excreted; in 3 cases, in a strength

of 1 to 10,000; in 2, 1 to 30,000; in 1, 1 to 40,000. It was weaker in

the other 4, although strong enough to give a definite test of its pres-

ence. In chronic nephritis of advanced degree he foimd in 3 cases a

diminution in the output of hexamethylenamin, which would be a serious

factor in its emplo;yTnent as a therapeutic agent. Fortunately, in such

cases, it is rarely emploj'ed. In kidneys damaged by infection, even

to a very marked degree, the drug may be excreted in a strength as

high as 1 to 10,000. Hexamethylenamin is useless as a bactericide

unless it is broken up into formaldehyde by virine which is definitely acid.

In a clinical lecture on the treatment of pyelitis in infancy, Abf
emphasizes the following facts: The child should be under continuous

1 Policlinico, August 13, 1916.
2 Useful Drugs, Published by American Medical Association, 1916.
' Boston Medical and Surgical Journal, October 19, 1916.
* Medical Clinics of Chicago, 1917, ii, 904.
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obser\'ation and the drug should not be continued for an extended
period. The urine should be frequently examined for the presence of

blood. Abt states that more than once he has seen severe and fatal

nephritis develop, which, in his opinion, was due to the overuse of

hexamethylenamin. If the drug is given to infants under one year
of age it should be administered in 1-grain doses followed by water.

This may be repeated four or five times daily.

Hydrogen Peroxide. In the treatment of mercurial stomatitis, INIont-

g(jmeryi regards hydrogen peroxide as almost a specific. Perhydrol,

which is a 30 per cent, solution of hydrogen peroxide, and is free of

acid, may be used. It has the disadvantage, however, of being expen-

sive, a matter of some importance, as the free use of the mouth wash
is essential. Another disadvantage is that it is liable to explode. Scholtz

recommends the following:

I^—Sol. perhydroli 5.00
Aquce ad. 200.00

M. Sig.—A teaspoonful in a half or a full glass of water as a mouth wash
several times a day.

As hydrogen peroxide is one-tenth the strength of perhydrol the

following prescription may be substituted

:

I^—Hydrogen peroxide 50.00
Aqua; ad. 200.00

M. Sig.—A teaspoonful in a half or a full glass of water.

If the ginns become more affected, as in pyorrhea aheolaris, undi-

luted hydrogen peroxide may be directly applied, or a mixture of equal

parts of peroxide and a 20 per cent, solution of silver nitrate.

I^—Hydrogen peroxide,

Sol. Argent, nitrat (20 per cent.) aa 10.00
M. Sig.—Apply with a cotton' swal).

Intravenous Medication. In a review of this subject, Eggleston-

concludes tliat it is a method of considerable value in a very limited

number of conditions and for a very limited number of agents. It is

to be borne in mind that it is the most difficult of all methods, and that

it is associated with a ninnber of dangers more or less difficult to avoid.

In Eggleston's opinion the method is still in the experimental stage,

and is, as yet, not suitable for general adoption. He has reviewed the

subject in the hope of determining something of its advantages, disad-

vantages, limitations, and its safety and the precautions which must
be observed in its practice.

Advantages. 1. Intravenous injection eliminates the factors of

absorption and possible destruction or alteration.

2. The dose therefore may be gauged with greater precision.

3. The actions of some drugs can be secure<i almost immediately
when given intravenously, and it is therefore valuable in certain

emergencies.

1 Medical Record, November 18, 1916.
- International Clinics, Twenty-seventh Series, 1917, ii.
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4. By iiitr;ivciu)us iiijoctioii valiiabli' actions may be secured wliicli

cannot be obtained b\' other methods or whicji can be secured to a

limited degree only.

5. C\Ttain drugs which cannot be given satisfactorilx- by other

methods may be achninistcred intraxenously.

(). I'nder certain conihtioiis of disease it may be the only method
yielding the desired results with any measure of certainty.

Disaxhantages. 1. The technic is more complicated than for any
other metliod.

2. Its field of application is limite<l to a com])arati\cly small mmiber
of agents and by certain conditions in the patient, such as obesity,

debility, mfancy, serious vascular or cardiac changes, etc.

3. Its practice is fraught with certain dangers, such as local or dis-

tant thrombosis, embolism, infection, deleterious effects of concentrated

solutions on the heart or central nervous system, pulmonary e<lema, etc.

4. It is not suitable for prolonged courses of treatment.

5. The occurrence of unsuspected side actions and the difficulty of

determining the dose in the case of drugs not previously used intra-

venously make its extension a matter of difficulty and often danger.

6. It is often not a safe mode of a<lministration in ambulant cases

and for use m the office.

Precautions. 1. Perfect asepsis on the part of both operator and
field of operation.

2. Perfect solution or i)r()i)er form of sus])ensi()n of the drug.

3. The use of freshly distilled water for the solutions,

4. The use of needles of proper size and preferably new.

5. Mastery of the technic so as to a\'oid transfixion of the vein,

slipping of the needle, etc.

6. Avoidance of air-bubbles in the injecting system.

7. Proper selection of patients for several agents, to avoid serious

accidents.

8. Avoidance of injections of too large amounts of liquid.

9. ]\Iaintenance of the injection fiuid at proper temperature when
considerable amounts are to be given.

10. Preliminary preparation of patient by catharsis and diet m the

case of certain agents.

A paper somewhat similar in its scope has been contributed by
Lamed. ^ He has considered in detail the technic to be observed and

has greatly enhanced his description by a number of splendid illustra-

tions. For those who have had no experience with the method the

original paper should be consulted, as the description does not lend itself

readily to condensation. Larned urges the more general use of the

intra^•enous method for the follo^^'ing reasons:

It is realized that the average American medical man will consider

this method a dangerous therapeutic innovation and regard it with

suspicion. 1 am very sure, however, by reason of close obser\ation and
considerable ex])erience, that this form of medication deserves the very

serious attention of the American medical profession.

1 Therapeutic Gazette, October, 1916.
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The physician who makes use of it will soon learn that the intra-

venous route is decidedly advantageous to the patient, since the medic-

ament is not subjected to influences that may reduce its potency or

interfere with its physiological action. Certainty and directness of

action are secured by this method of application.

Intravenous injection should be employed without hesitation when
the case is urgent or the tissues edematous, or the circulation is so feeble

that absorption is slow.

Wlien a drug suitable for the purpose is injected, its physiological

and therapeutic effects are produced in the fullest degree in the shortest

time and in the most characteristic form. Just as the subcutaneous

administration of solutions in many instances is superior to their admin-

istration by mouth, so the intravenous injection is better than the

subcutaneous. Some of the advantages of intravenous medication may
be stated as follows

:

The dose is usually smaller (a fraction, one-half, or even less) than

the amount necessary to produce an equivalent effect by the oral route.

The effect is prompt, sometimes immediate, and usually may be

accurately estimated.

The patient is spared the disagreeable taste, gastric distress, and

psychic effects of drugs given by the mouth, and likewise the local

reaction, swelling, induration, and pain incidental to hypodermic injec-

tions are not seen after properly made intravenous injections.

Iodine. Kendall's^ clinical studies of the function of the thyroid gland

have shown that the entire activity of the thyroid is manifested by the

administration of alpha-iodine, a crystalline compound, alone. There

appears to be no other substance in the th\Toid secretion which acts

directly. Alpha-iodine, given in very small amounts, will supplant

thyroid activity, relieving the conditions of myxedema and cretenism,

and in excess will produce symptoms simulating exophthalmic goitre.

The use of iodine in one form or another has long been regarded as

of value in the treatment of tuberculosis. Recently, the use of the

tincture has been advocated in the treatment of pulmonary cases.

Boudreau- claims to have obtained excellent results from the use of

the tincture given in ascending doses. He begins with several drops a

day and gradually increases it. In many instances tremendous doses

can be tolerated.

Waller^ advises the use of the tinctura iodi mitis of the British

Pharmacopoeia, in doses of 2 minims three times daily in peppermint

water. He has found this preparation specially useful as a tonic for

children with a tuberculous tendency. For the last >'ear or so I have

used, in a limited number of cases, the ordinary tincture of the United

States Pharmacopoeia. The dose is started with from 1 to 3 drops and

increased 1 drop daily until the dose reaches 15 to 20 drops a dose.

The iodine should be well diluted in water or milk. In some instances

it has seemed to exert a favorable influence on the cough and reduced

the amomit of expectoration. In others no effect whatever was noted.

> Boston Medical and Surgical Journal, October 12, 1916.
2 Journal de Medicine de Bordeaux, June, 1917. » The Prescriber, April, 1917.
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It can be recoiiiiiuMHlcd, but is open to tlic same criticism tliat iijjplics

to so many of tiie <lni<fs iise<l in tuberculosis, namely, that it will fail

quite as often as it will succeed.

Kaolin. The problem of the diphtheria bacillus carrier has en^ajfcd

a good deal of attention in the jiast few years and a variety of methods
have been recommended to rid the throat of these organisms. Two
years ago fuller's earth, or kaolin, was first l)rought forward, and the

results reported then and again last year seemed to indicate that at

last a simple and efficient method had been discovered. Lately, how-
ever, the reports do not seem to be so encouraging. Stengel, ^ in dis-

cussing the treatment of carriers and the persistence of bacilli in the

throat diphtheria, states that he has had good results with kaolin.

The kaolin may be either sprayed in the throat in powder form or it

may be made into a paste of thick consistency and applied to the

throat with a swab.

Bell' has reported 8 residual cases treated with kaolin. The longest

time in obtaining the successive negative cultures was thirteen days

;

the shortest time, one day. He applied the kaolin in powder form by
spraying the nose and throat every three hours, or by having the patient

eat I dram every hour. The latter method seemed to give the best

results. In comparing the kaolin treatment with fresh cultiu-es of the

Staphylococcus pyogenes aureus he favors the latter method. He
found the staphylococcus spray particularly advantageous in nasal cases.

llabinofi'^ thinks the problem of the diphtheria bacillus is still unsolved.

She studied the effects of a variety of methods whicii have been recom-

mended, without, however, obtaining anything like consistent results

with any of them. Her conclusions are as follows:

1. In the group of 80 diphtheria carriers which were studied it was
found that a certain number became negative irrespective of the treat-

ment employed. No better results were obtained with iodized phenol

or with fuller's earth than with the silver preparations or other anti-

septics. Indeed, those cases which were not treated in any way did

equally as well. An exception must be made only as regards the results

obtained with fuller's earth in adults, which were fairly satisfactory.

2. The real problem of the carrier lies in the ultimate group in which

bacteria persist in spite of all local treatment.

3. The presence of a foreign body in the nose may provide a favor-

able environment for the growth of the diphtheria bacilli.

4. Removal of tonsils and adenoids seems to ofler a safe and rapid

method of eliminating diphtheria bacilli from the nose and throat of

carriers, and should finally be resorted to when other methods have

failed.

h\ addition to its use in cases of diphtheria carriers, kaolin has been

recommended in various intestinal affections.

Wiese^ after trying kaolin in the treatment of dysentery gave it up

' Pennsj-lvania Medical Journal, March, 1917, ]). 394.
2 Archives of Pediatrics, November, 1916.
'' Journal of the American Medical Association, December 9, 1910.
•• Deutsche Med. Wchnschr., November 23, 1916.
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as unsatisfactory. The patients took it with extreme repugnance and

complained afterward of uncomfortable sensations in the abdomen.

If its use were persisted in it often caked into hard lumps in the intes-

tines, and these limips caused pain and irritation as the}^ passed along.

In some instances these caked masses became as large as a hen's egg,

and extremely hard.

Kephalin. Surgeons have for a long time sought some means to

combat hemorrhage which is not controllable by means of ligatures.

Such hemorrhages are usually of the oozing t>T)e in which there is a

slight, but continuous, leakage, and which in the aggregate causes a

very considerable loss of blood. Packing such bleeding areas firmly

with gauze has been the only means of controlling such hemorrhages,

and this method has never been entirely satisfactory. A method has

finally been discovered, the clue to which was furnished by Prof. Howell,

of the Johns Hopkins l^niversity, who showed that certain lipoids exert

a thromboplastic action. The factor ordinarily lacking in fluid blood

to make it clot promptly is available thrombin. Although thrombin

is ordinarily present in blood, it is probably, at times, inhibited in its

action by some antagonistic substance—antithrombin ; or it may be

that some additional substance is needed to activate it. Brain lipoid

seems to be the most valuable substance as an acti^'ating agent.

Hirschfelder^ has prepared an acti\'e thromboplastic preparation from

an ether extract of ox brain, and CVcil- has prepared a similar substance

from the brains of hogs. At Cecil's suggestion a commercial kephalin

is now prepared by Armour & Co. In Young's clinic, at Johns Hop-

kins University, the need of a hemostatic to control bleeding in deep-

seated operations, such as perineal plastatectomies, in which bleeding

occurs within the prostatic capsule, has long been recognized. Kephalin

has supplied this want. Their method is described by CeciP as follows:

The kephalin is dissolved in an excess of ether, about 5 per cent, solu-

tion being made, and this concentrated kephalin solution is poured

over gauze strips six feet long and six inches wide. The packs are then

folded, rolled, wrapped in two muslin covers, and sterilized in the

«team autoclave at a temperature of 120° C. for ten minutes. The

heat necessary to sterilize them effectively does not interfere with the

coagulation action of the kephalin. Following the use of kephalin

gauze, Cecil states that it became evident that the hemorrhage ceased

much more quickly than when iodoform gauze was used, and that it

was unnecessary to introduce so much gauze or to pack it as tightly

as formerly. Another effect was that the postoperative bleeding which

came through the bladder drainage tube diminished rapidly. The

gauze has been employed in this clinic in 34 prostatectomies. Cecil

draws the following conclusions

:

1. Kephalin causes a quicker and firmer clot.

2. Not as much pressure in packing is required to control hemor-

rhage as when plain or iodoform gauze is used.

1 Science, August 18, 1916.
2 Journal of the American Medical Association, February 24, 1917.

5 Loc. cit.
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3. Wlicii the jxicks aiv iTin()\o(l, the clot is of sufficient firimiess to

prevent Ijleediiig. This is not true of other packs.

Young^ in commenting on these results states that active hemorrhage

and slow oozing, which together amount to consi(leral)le loss of f)loo(l

in a few cases, have l)een well recognized c()nii)lication after all forms

of prosfaicctoiny. In ])eriiieal j>rostatectomy, although the gauze packs

can be placed so that bleeding rarely does any harm, there are instances

in which the mass of gauze needed to control the bleeding is objection-

able, i)articularly when the time came for its removal.

Kei)halin is also known as thrumboplastin. Hess- has reported further

experience with this hemostat. He states that tissue juice made from

brain has proved itself of practical value in controlling hemorrhage

whenever it can reach the site of bleeding. In cases of true hemophilia,

it may be regarded almost as a specific hemostatic. It is to be recom-

mended for local use in the bleeding of the newborn, in nasal hemor-

rhage, and in parenchymatous bleeding associated with various oi)era-

tions. \Yhen local applications fail it should be injected into the site

of hemorrhage, as in bleeding from the gums following tooth extraction.

This method can readily be resorted to, as thromb()])lastin solution

loses but little of its potency as the result of dilution and cursory boil-

ing. Hess states that a more extended experience is needed to deter-

mine its usefulness in connection with hemorrhage from the gastro-

intestinal tract. It can be given by mouth in considerable dosage and
would therefore seem to be indicated in bleeding from the stomach and

upper intestine. In addition to its hemostatic pr()i)erties, tissue extract

has been found to possess healing properties, actively stimulating

granulation tissue and hastening epitheliazation. It ma>' therefore be

used as a dressing for torpid ulcers and sluggish wounds.

Mercury. Within the past few years it has become increasingly

apparent that the use of mercury as a means of suicide has assumed

alarming proportions. In Progressive Medicine for 1915, I quoted

some figures relative to Italy which show that in that country the

practice of using mercury for suicidal purposes had become extremely

prevalent. As a result, there has been, within the last few years, a

very large literature on the subject of mercurial poisoning. The lesions

produced by the drug have been carefully studied, and, in addition,

there have been numerous articles dealing with the treatment of the

condition.

The preparation most generally used is the bichloride of mercury

or mercuric chloride. The danger arising from the ease with which

bichloride tablets may be obtained has been repeatedly emphasized.

Not only can anyone, who wishes to bring about a self-inflicted death

readily obtain these tablets, but, in addition, they are a constant

menace by reason of their being purchased, without a prescription, by

those who wish an antiseptic substance. Being kept in the house they

are not infrequently taken b\- mistake for other drugs.

' Loc. cit.

2 Journal of the American Medical Association, December 9, 1916,

27
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In an article published several years ago, Lambert and Patterson^

pointed out that the striking peculiarities of mercurial poisoning are

(1) an initial toxic gastritis and stomatitis which quickly follows the

ingestion of the poison; when the vagina is the point of entrance a severe

vaginitis develops; (2) an intensive and often fatal ulcerative colitis;

(3) the later manifestations, especially a more or less complete anuria,

which may persist. The anuria usually arises on or about the fourth

day after the ingestion of the poison. Death may then occur from

lesions of the liver or colon, with or without the reestablishment of the

urinary secretion.

In an experimental study, MacNider^ found that the acute kidney

lesion, which develops as a late manifestation, does not show any

dependence, in the frequency with which it occurs, on the severity of

the colitis. In his opinion the delayed kidney injury in mercurial

poisoning has been constantly associated with the development of an

acid intoxication. The severity of the damage to the cells of the convo-

luted tubules and the extent of fatty infiltration in the cells of the

ascending limb of Henle's loop show a correlation with the degree of

acid intoxication.

Weiss'^ accepts the colloidal swelling hypothesis of Fischer,^ who
believes that the evidences of acute nephritis are merely an indication

of what is going on throughout the body. Just as the kidneys are

swollen so are the other tissues swollen. When we find albumin, casts,

and blood in the urine Ave may be reasonably sure that the other organs

have undergone damage similar to the kidneys; that is, the kidneys

do not pass any water along as a result of severe cloudy swelling and

edema. Then many of the s\inptoms appear, as nausea, vomiting,

headache, probably depending on edema of the brain.

As a result of their experimental studies, Burmeister and ]\IcXally^

reach the following conclusions in regard to the kidney lesions:

1. Mercury can be detected chemically, frequently quantitatively,

in the blood of animals poisoned with mercuric chloride within a few

minutes after it is administered.

2. Degenerative changes, leading to individual cell death, take place

rapidly in the kidney and occur simultaneously with the presence of

mercury in the circulating blood.

3. In massive intoxication, immediate renal changes vary with the

size of the dose. Hepatic changes vary as the duration of the intoxica-

tion. In the smaller doses, renal changes vary as the duration of the

intoxication.

4. The degree of renal or hepatic degeneration does not necessarily

vary directly as does the amount of mercury contained in the circulating

blood.

In estimating the renal function in these cases, Lewis'"^ states that the

1 Arcliives of Internal ]\Iedicine, November, 1915.
2 Proceedings of the Society of Experimental Biology and Medicine, 1917.

3 Journal of the American 'Medical Association, June 2, 1917.

^ Edema and Nephritis, 1915.
5 Jom-nal of Medical Research, March, 1917.
^ Bulletin of Jolins Hopkins Hospital, July, 1916.
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specific p:raNity curve is a valuable iudex of renal function. Fixation
of the specific <?ravity is seen only at the height of renal insufficiency.

The variations in the concentration of the urine become more and more
marked as the renal function approaches normal. The acute course of
the intoxication is shown by the various functional tests. Even after
six days of anuria the kidneys may rejjain a i)ractirall\- normal functional
capacity within twelve days of the reestablishment of the urinary secre-
tion and all trace of anatomical damage disappear from the urine in

less than three weeks. Lewis emphasizes the necessity of prolonged
and vigorous treatment of every case of bichloride poisoning. Many
ap})arently moribund indi\iduals have been saved by properly- directed
and vigorously i)ushed therai)eutic measures. Death should be the
only indication for a discontinuance of treatment prior to complete
recovery of the patient.

In the treatment of mercurial poisoning, the eliminative method of
Lambert and Patterson' has met with great success. Although modified
in some particulars by others the underlying princii)les of this treatment
have been retained. The eliminative method is justified by the knowl-
edge that gastro-intestinal sATnptoms arise even when the mercury is

absorbed from some region not connected with the alimentary tract
(as, for instance, the vagina). This indicates the effort of the organism
to excrete the poison through the bowel. Furthermore, mercury has
been found in the stomach several days after the introduction of the
poison. Both the gastritis and colitis therefore make it rational to aid
in the riddance of the poison by means of lavage and colonic irrigations.

The eliminative method has the following features: (1) Prolonged
gastric lavage; (2) colonic irrigations; (3) diuretics in the form of a
mixture of potassium bitartrate, sugar, and lactose; (4) potassium ace-
tate by ])roctoclysis; (5) daily hot ])acks. In carrying out this treat-
ment the stomach is washed out twice daily, and, in addition, two
colonic irrigations are given daily. The patient is given 8 ounces of
milk every two hours, which is alternated every two hours with 8 ounces
of the following mixture: potassium bitartrate 1 dram, sugar 1 dram,
lactose I ounce, lemon juice 1 ounce, boiled water Ki ounces. To sup-
plement this large amount of fluid by mouth a solution of potassium
acetate (1 ounce to a pint of water) is given continuously by rectum.
To further promote elimination a daily hot pack is also given.

Weiss- uses practically the same method, modifying it slightly by
the free use of alkalies, 'lliis he does to overcome tlie general colloidal
swelling, which is believed by Fischer^ to be the essential lesion. Weiss
describes his method as follows: The treatment begins on the arrival
of the patient, which is usually within a few hours after the drug has
been taken. The stomach is washed out with one quart of milk and the
whites of three eggs, followed by water. A sample of the gastric con-
tents is saved for examination. Before the stomach-tube is removed,
3 ounces of magnesium sulphate in 6 ounces of water is introduced and
allowed to remain in the stomach. The patient is then giA'en a soapsuds

1 Loc. cit. 2 Loc. cit. 3 Lq^ ^^^
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enema. The enema and catharsis rapidly open the gastro-intestinal

tract, thereby aiding in the elimination of mercury. If the patient

did not vomit immediately after swallowing the poison, and did not
reach medical aid for at least three hours later, an intravenous

injection of Fischer's solution^ is given at once in amount ranging from
1000 to 1500 c.c, depending on the condition of the heart of the patient.

If there is no evidence of cardiac derangement, 1500 c.c. of fluid intra-

venously are readily tolerated without 'any disturbance. Then the

patient receives from six to eight glasses of "imperial drink^" a day,

and he is given large quantities of water by mouth. In regard to diet,

the patient is fed liberally, being allowed almost anything, except an
excess of protein food.

Weiss uses the analysis of the urine as the control of the treatment.

The patient should void large quantities of urine, as he is taking large

amounts of fluid. It is endeavored to keep the urine alkaline to a satu-

rated solution of methyl red in alcohol. \Yeiss states that Fischer has

shown that if the urine of a nephritic cannot be made alkaline to methyl
red this patient continues in a dangerous state.

Weiss reports a series of 15 cases personally treated by this method
and 10 similarly treated in other parts of the hospital (July, 1915, to

June, 1917). Of these 25 patients, all were discharged free from any
discoverable s^inptoms of mercurial poisoning. There were no fatali-

ties. The amount of mercury taken by these patients, according to

their own statements, varied from 3 to S2 grains of mercuric chloride,

all taken by mouth. Since the article was ^ATitten, Weiss states that

3 additional cases have been treated, with one death.

A case successfully treated by the Lambert-Patterson method is

reported by Brown and Baskett.'^ Their case illustrates the danger of

allowing the laity to obtain and use bichloride tablets. A woman, who
had finished menstruating, inserted into the vagina, following her usual

custom, Avhat she supposed was an astringent tablet. This proved to

be a 7^-grain bichloride tablet. Molent constitutional s^^llptoms

developed, and only the most vigorous treatment brought about her

recovery.

A case in which recovery followed the use of large quantities of water

is reported by Thorington.^ Shortly after the ingestion of a 7^-grain

bichloride tablet the stomach was washed out with 3 gallons of water

through a stomach-tube. The first returning water showed some blood.

Following the lavage, several eggs were given and these were retained.

In addition, stimulants were given to overcome the shock. The patient

was given a tumblerful of water every twenty minutes, making a total

1 Fischer's solution consists of sodium carbonate crystals 10 grams, and sodium
chloride 15 grams to 1000 c.c. of water.

2 The modified "imperial drink" consists of potassium bitartrate, 60 grains;

sodium citrate, 30 grains; sugar, 60 grains, with lemon or orange juice to taste, to

8 ounces of water. This makes a pleasant alkaline drink, wliich is best made by
placing the potassium bitartrate and sodium citrate into the lemonade just before

it is used.
3 Journal of the American Medical Association, June 2, 1917.
* Southern Medical Journal, December, 1916.
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in twenty-four lioiirs of alioiit '•') ^mIIous. Kach day the aiiiniiiii of water

was lessened.

Fantus' has made a study of the sarious iiierciirial antidotes. lie

first established the fatal dose of the druj,' for rabbits, and determined

the average length of life of the animals after they had been poisoned.

He then determined the influenee of the various antidotal measures

when ai)plied at the time the poison was administered or subsecpiently.

In his opinion eggs are of little value imless given innnediately after

the poison is swallowed; milk and serum albumin are worthless; Hall's

solution (potassium iodide and quinin) is useless; sodium carbonate

has no effeet; sodium biearbonate and sodium aeetate have a moderate

antidotal value, but i)()tassium bitartrate and sodium sulphate have

no \alue. Sodium phosphate alone has no antidotal value, but mixed

in a certain proportion with sodium acetate it has some effect. His

best results were obtained with an antidote composed of 1 part of sodium

hyi)ophosi)hite and o ])arts of hydrogen peroxide. This combination

of reducing an oxidizing agent has no chemical justification, but his

results were uniform, and he suggests the explanation that peroxide

acts as a catalyzer. P'antus advises that if the amount of the poison

taken is known, ten times as much of the hypo])hosphite should be given

as poison taken. As this might retpiire a harmful amount of the hypo-

phosphite, copious lavage should be employed innnediately, to be

followed with a very dilute solution of the antidote. This may be fol-

lowed by a safe dose of antidote, which is to be retained, and which

might be re])eated every eight hours for several days. He insists that

the elimination treatment as advised by Lam})ert and Patterson should

not be neglected.

In the course of some chemotherapeutic in\estigations, Schamberg,

Kolmer and Raiziss' ha\e elaborated a number of new mercurial com-

poiuids. One of these compounds (No. 99, or sodium oxymercury-

arth()nitr()j)hen()iate or mercnropJiot) has been shown to be especially

available as a local antiseptic and germicide. Compared with mercuric

chloride it is found to be many times as efficient. Their results are

epitomized in the following conclusions:

1. ^Mercurial c<)m])ound Xo. ' 99, sodium oxymercm-yorthonitro-

phenolate (mercurophen), exhibits against the Staphylococcus aureus,

in the "antiseptic test," fifty times greater activity than mercuric

chloride; it destroys these bacteria on prolonged exposure in bouillon

in a dilution of 1 to 10,0()(),(K)().

2. In a menstrum of ascites Huid, mercurophen is 2(M) times more
germicidal against the Staphylococcus aureus than mercuric chloride.

3. By the Rideal-Walker method, mercurophen exhibits 1(),()0() times

greater germicidal power against the Bacillus typhosus than phenol,

and over thirty times greater activity than mercuric chloride.

4. Mercurophen disinfects the hands in dilutions of from 1 to 1(),()0()

to 1 to 40,()()() in one mintite, whereas mercuric chloride in a dilution

' Journal of Laboratory antl Clinical Medicine, September 1, 1910.
- Journal of the American Medical Association, May 19, 1917.
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of 1 to 50,000 requires over five minutes and in a dilution of 1 to 10,000

requires over fifteen minutes.

5. Mercurophen sterilizes ordinary rubber tubing in thirty minutes

in a dilution of 1 to 100,000. Mercuric chloride accomplishes this result

in a dilution of 1 to 16,000. With tubing heavily infected with cocci

and spores, mercurophen requires a 1 to 500 solution and mercuric

chloride fails in a 1 to 50 solution.

6. Mercurophen in a 1 to 5000 solution sterilizes feces in thirty min-

utes, mercuric chloride accomplishes this result in a 1 to 2000 solution.

7. The precipitating efl'ect of mercuric chloride on human serum pro-

teins is four or five times greater than that exhibited by mercurophen.

This is an obvious advantage possessed by the later substance.

8. Solutions of 1 to 5000 of mercurophen exhibit no evidence of tar-

nishing on nickel-plated instruments after twenty-four hours' exposure.

9. In experiments not detailed here, mercurophen administered intra-

venously in rabbits has a lower toxicity than mercuric chloride.

In the case of extensive dropsy or edema due to cardiac disease, Robert

Abrahams^ recommends cahmel as the ideal drug. He gives 3 grains

three times a day for three days in succession. Given in this dosage

and for this length of time it acts as a diuretic. At the end of three

days the patient begins to pass enormous quantities of urine. The

calomel may, and perhaps should be, combined with 10 grains of bicar-

bonate of sodium, as the addition of the latter helps to prevent ptyalisna.

Morphine. In the management of patients sufl'ering from failing

conrpensaiion , Robert Abrahams- emphasizes the value of morphine.

This drug has to be resorted to frequently in these cases. It is of the

greatest service if orthopnea is present. According to Abrahams,

morphine, together with digitalis, never fails to relieve and improve

the terrible hunger for air, the tightness of the chest, and the horrible

choking sensation that go with shortness of breath. In the management

of the terminal stages of heart disease, Abrahams ranks morphine as

the equal of digitalis, and at times its superior. A combination of the

two drugs is often invaluable.

In some forms of cardiac disease, particularly aortic incompetence,

extreme nervousness and sleep, which is broken at frequent intervals,

are often exhausting to the patient. Many years ago I learned, from

the late John H. IMusser, that nothing was so efficient for the relief of

these conditions as small doses of morphine. Morphine, ^t grain,

hypodermically, will often give the patient several hours of unbroken

sleep.

In view of the highly developed blood and l;smiph supply of the eye

and its appendages, Macht'^ thinks it is remarkable that so few cases of

drug absorption through the conjunctiva and lacrimal apparatus have

been recorded. Pharmacological investigations which he has' made on

opium alkaloids strikingly establishes the fact that certain drugs can

be quickly absorbed through the conjunctiva. If a few milligrams of

apomorphine hydrochloride are sprinkled into the eye of a dog, and the

1 Therapeutic Gazette, July, 1917. ^ Ibid.

» Journal of the American Medical Association, April 28, 1917.
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animal is held still for a minute or two in order to allow tiie dru^ to
dissolve, emesis follows in from two to five minutes. The same phenom-
enon is produced b>- the instillation of a few drops of a 1 or 2 i)er cent,

solution of ai)()m()rphine. In all his experiments care was taken to
eliminate any possii)ility of the animal's absorhinji; the druj; by licking.

As vomiting is produced in dogs almost as easily with morphine as with
apomorphine the same experiments were tried with the former drug.
After the ai)plication of the mori)hine into the conjunctival sac, emesis
also occurred, although after a somewhat longer interval (five or more
minutes). Macht believes that these experiments should serve to
emphasize the possibility and importance of drug absorption through
the conjunctiva, and to render the ophthalmologists more cautious in

the employment of toxic alkaloids.

Macht' claims that morphine jjroduces an increase in tonicity and
in the rate of contractions of the ureter. Papaverine and narcotine
produce a relaxation of the tonus of the ureter and an inhibition of its

contractions. Therefore opium and other combinations of total opium
alkaloids contain sufficient ])apaverine and narcotine to overcome the
spasmodic local efiect of morphine and are to be preferred to morphine
in cases of iireieral colic.

Optochin (Ethylhydrocuprein). ]Moore and Chesney- report on a series

of 32 cases of ariifc lobar pneumonia treated with this drug. \Vhen
optochin is given by mouth to patients suffering from pneumonia in

such amounts that they receive at least 0.024 gram per kilogram of

body weight in twenty-four hours, and when the size and spacing of

the individual doses are adequately regulated, a specific pneumococcidal
action appears in their blood within a few hours, and it can be main-
tained more or less constant for several days. In order to maintain
this constant level the inter\'als between the individual doses by mouth
should not ordinarily exceed about two and a half or three hours.

Administration by mouth appears to be more satisfactory than intra-

muscularly. The pneumococci, not only in vitro but also in the human
body, in patients treated with ethylhydrocuprein may acquire the
property of more or less complete resistance or "fastness" to the drug.

Moore and Chesney call attention to the fact that toxic symptoms,
such as tinnitus, deafness, amblyopia, or amaurosis, may occur, although
usually transient in character. Retinitis, however, may result in more
or less permanent impairment of vision. Adler^ feels that optochin
should not be recommended until further studies have demonstrated
the possibility of giving it in smaller doses or until it is possible to
eliminate from the drug the special constituent which acts on the \isual

apparatus. The amaurosis produced is a quinin amaurosis. With
the latter drug, however, it develops only when large doses are given,

whereas relatively small doses of optochin have sufficed to produce
the condition. Adler reports 3 cases of amaurosis following the use of

optochin. In 2 of them the condition was transient, but in the third

' Journal of Urology, April, 1917.
- Archives of Internal Medicine, April, 1917.
' Therapeutische Monatshefte, September, 1916.
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the impairment of vision persisted for several months and the vision

was not completely normal nearly a year later.

That x\dler's warning is not groundless can be gathered from isolated

reports which are appearing from time to time. Schiotz^ reports a case

of transient blindness following the administration of optochin for

pnemnonia. Although vision was recovered it is still reduced, and, in

addition, the man is color-blind, the visual field is much restricted, and
the papilla grayish. X much more severe case is reported by Van der

Hoeve and Mansholt.'- In the case described by them a previously

healthy young man with pneumonia was given optochin in moderate
doses. He became totally blind, although vision partially returned

later, but with paralysis of accommodation, atrophy of the optic disk,

and sclerotic changes in the vessels. The impairment of vision was so

severe that he was unable to resume his occupation. Van der Hoeve
and Mansholt state that W. Hess, in 1915, found records of disturbance

of vision in (5 per cent., and Uhthoff, in 1916, in 3 or 4 per cent. It can

thus be seen that the employment of this drug in pneumonia is not

without danger.

Zentmayer^ has found optochin a valuable aid in the treatment of

jmemnococcic infections of the eye, stating that it often acts as a

specific in pneumococcic vilcers of the cornea, providing the treatment

is begun before active tissue destruction has occurred. Almost all the

cases of this type manifested a shorter and more favorable course than
did those treated in the earlier days by the well-recognized methods
then in use. Aside from this type of infection, Zentmayer has no evi-

dence at hand as to its value in diseases of the cornea and conjiuictiva

due to other organisms.

S. S. Cohen,^ and his co-workers, have contributed several studies

on the effect of the various salts of qiiinin, including ethylhydrocuprein,

on pneumococci. Among their observations it was shown that optochin

possesses a real protective and curative value in experimental pneumo-
coccus infections, although their results demonstrate a somewhat less

marked antipneumococcus potency on the part of this drug than has

been previously reported. In their opinion, ethylhydrocuprein stands

today in a position somewhat similar to that of atoxyl in the treatment

of experimental trypanosomiasis. The use of the drug in the treatment

of pneumonia is, in their opinion, warranted. In another of their

studies they incline to the belief that the good results of optochin and
other cinchonics in pneumococcus infections is to be ascribed to their

influence on phagocytosis.

Oxygen. The use of oxygen as a therapeutic agent is discussed by
Haldane.^ He points out that in poisoning by carbon monoxide and simi-

lar respiratory poisons, death occurs when about 80 per cent, of the

1 Norsk Magazin for Laegevidenskaben, June, 1917; Journal of the American Medi-
cal Association, August 11, 1917.

- Nederlandsch Tydschrift voor Geneeskunde, May 26, 1917; Journal of the
American Medical Association, August 18, 1917.

3 New York Medical Journal, February 24, 1917.
* Journal of Infectious Diseases, March, 1917.
» British Medical Journal, Fein-uary 10, 1917.
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hemoglobin is disabled. It' the patient is still alive tlu-iv will, theirt'ore,

be 20 per cent, of his hemoglobin available. By administering pnre
oxygen one ean at onee inerease the amonnt of oxxgcn in simple solu-

tion to abont 2.5 c.e. This promptly a\erts any fnrther danger from
want of oxygen, and in carbonic oxide poisoning oxygen rapidly drives

out carbon monoxide from the hemoglobin, so that after fifteen to

twenty minutes of eontimious administration the oxygen may be
discontimied.

Oxygen is also of ser\ice in acute intiainniatory conditions of the

lungs. In cases in which the inflammatory condition is accompanied
by the presence of edematous exudation throughout the lungs, cyanosis

is often very great. This is due to the hindered passage of oxygen
through the alveolar walls, and can be combated by raising the per-

centage of oxygen in the alveolar air and so increasing the diffusion

pressure. This factor may be of decisive importance in acute lobar;

pneumonia. In heart cases in which cyanosis becomes marked th^*

administration of oxygen may be of the greatest service.

Given continuously, Ilaldane states that the probable risks of pro-

longed administration of pure oxygen must be borne in mind, and, if

necessary, balanced against the risks of allowing the oxygen-want to

continue.

Paraffin Oil, In the treatment of (jastric ulcer, Ferguson' feels that
mineral oil is a most valuable acquisition to our list of remedies for this

condition. It takes the edge of sharpness of the acid contents off the

stomach, and, for a time, makes, in a mechanical sense, a coating and
a protection for the ulcer. In this way it adds not only immediately
but innneasurably to the patient's comfort. Because of this effect it is

helpful to nature in its tendency to a cure. Paraffin oil is neither a

drug, a poison, nor a food. It is nothing but a lubricant. To a lesser

extent it inhibits the secretion of hydrochloric acid by coating the

wall of the stomach. For this reason it is often helpful in cases of

hyperacidity.

Pituitary Extract. The use of pituitary extract, usually in the form
of pituitrin, has now become an established procedure in obstetric

practice. From the very beginning of its use, experienced and thought-
ful obstetricians foresaw its dangers and warned against its employ-
ment under certain conditions. The most serious of its dangers is

rupture of the uterus, and, in spite of admonitions against using the

drug in conditions likely to bring about this disaster, such accidents

have occurred. McNeile- emphasizes the fact that the action of the

drug is so powerful that it should be used with the greatest caution.

It should be a fixed rule that pituitrin should never be used until there

is complete dilatation and effacement of the os; that the membranes
must be ruptured; that the })resentation should be longitudinal; that

in cephalic presentation there should be' no deflection of the head; and
that the drug be used only in \'ertex and breech presentations. Further-

more, it should never be employed in any case with an abnormally

' Virginia Medical Semi-Monthly, Septemlier S, 19 IG.
- American Journal of Obstetrics, September, 1916.
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narrowed pelvic outlet or in a case in which there is a disproportion

between the presenting part and the pelvic outlet. The practice of

employing pituitrin to hasten a normal labor cannot be too strongly

condemned. Generally speaking, pituitrin cannot be administered as

freely or as carelessly to primiparte as to multiparfe, because of the

anatomical differences. Its great field of usefulness, according to

INIimdell,^ is in secondary inertia during the late stages of the second

stage of labor in multipara?. An ideal case for its use would be a healthy

multipara with a history of previous normal labors, late in the second

stage of labor, when the pains have become slow and weak, owing to

uterine inertia,« with a normal presentation and with the bag of waters

ruptured, with the cervix fully dilated, and with the head molded and

through the brim just above a relaxed perineum.

Mundell condemns the careless and indiscriminate use of pituitrin.

In addition to the danger of rupture, of which I will speak presently,

he attributes two additional dangers to the drug. Because of its power-

ful action and the precipitate character of the labor which it may pro-

duce, lacerations of the perineum are common, and there may occur

also serious lacerations of the cervix. Some of the latter may extend

well into the body of the uterus. ]\lundell also believes that pituitary

extract is a potent factor in the production of asphyxia in the child.

The explanation of the asphjTcia is that in all probability it occurs late,

probably in the last minutes of labor, when the placenta is about ready

to separate from the uterus. The tumultuous and prolonged contrac-

tion with the shortened intervals constrict the placental site, limiting

the amount of blood going to the placenta. The blood, therefore, is

not probably oxygenated. There is also the possibility of a partial

premature separation of the placenta, shown by the fact that in several

cases the placenta is expelled immediately after the birth of the baby.

Another factor which may enter is that during a violent contraction

the cord may be constricted between the uterine wall and some part

of the fetus, for instance, the sacrum, trochanter, or shoulder, resulting

in asphyxia. iNIundell admits that pituitrin has a distinct place in

obstetric practice, but he also believes it to be limited, because of its

undoubted bad effects on the child and to a lesser extent on the mother.

In reporting a case of rupture of the uterus following the use of pituitrin,

McXeile^ found references to 15 other cases in the literature. Mundell,^

in 1914, reported 3952 collected cases in which pituitary extract had

been used, and for the year 1916 he added 1293 additional cases. The

untoward results produced by pituitary extract is shown in the following

table:

A COMPARISON OF STATISTICS OF 1914 AND 1916.

1914. 1916.

Cases 3952. Cases 1293.

Ruptured uterus, 8 cases, or 1 rupture Ruptured uterus, 12 cases, or 1 rupture

in ever}' 494 cases. in every 106 cases.

Fetal deaths, 27, or 1 fetal death in Fetal deaths, 34, or 1 fetal death in

every 146 cases. every 38 cases.

Asphyxia pallida, 1 case in every 32.

1 Journal of the American Medical Association, June 2, 1917.

2 Loc. cit. ' Loo. cit.
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Two instances of rupture of tlie uterus are reported by Wertenbaker.^
This report is of interest, as both cases were ai)pareutly of tiie type in

wiiich i)ituitrin is indicated. In neither was there any intra-uterine

manipulation, attempted version, or use of the forceps. In neither case

had true engagement taken place, but the presenting part was well

within the pelvic brim, and otherwise met the usual indications for the

use of pituitary solution. Both patients were nuiltii)ane; in both dila-

tation of the cervix was complete, the memljranes ruptured, the fetus

presenting by the vertex, with the uterine contractions weak and ineffi-

cient. The pelves were practically normal. Both cases were sent into

the hospital because of the rupture, and, at ojKTation, botli babies were
found above the normal size, one weighing a little over and one a little

under 4500 grams (9f*y pounds). The dose in each case was one ampoule
(1 c.c). These cases illustrate very clearly that even in cases in which
pituitrin is apparently indicated it is capable of causing serious damage.
In these cases an unduly large child was the contra-indication, which
was not recognized. Another factor of even more importance is the

size of the dose of the pituitrin. It is evident that in the cases reported

by Wertenbaker that the drug produced contraction so violent that a
tear resulted. ]Mundeir- has pointed out that the contents of an ampoule
(1 c.c.) is much too strong to be given in a single dose. It seems to

be the better practice to give ^ c.c. and repeat as needed, every thirty

to fifty minutes. Given in this way the violent contractions of the larger

dose are avoided, and, instead, the drug promotes and augments the

normal rhythmic contractions of the uterus. Occasionally there are

failures. According to Mundell these are to be ascribed to the facts

that sometimes the contents of the ampoule are inert and also that

sterilization of the syringe in alcohol is said to affect the action of

pituitary extract.

The use of pituitary extract in postabortion currettage is advised by
Bubis.^ It has the following advantages: (1) Preliminary packing of

the cervix and vagina to induce softening of the cervix and stimulate

uterine contractions is unnecessary. (2) No packing is placed in the

cervix or vagina after emptying the uterus. (3) The injection of pituitrin

is given after the cervix has been dilated while the patient is under an
anesthetic. (4) Aery little blood is lost while removing the placenta

piecemeal. (5) The uterine cavity decreases in size as rapidly as its

contents are removed. (6) Hot irrigations are unnecessary. (7) The
operation takes only a few minutes. Rawls' states that he has been

accustomed to administer pituitrin immediately following curretteraent

for incomyJete abortion. lie quotes Furniss as advising the injection of

1 c.c. of pituitrin fifteen minutes before the operation, claiming that

there is less uterine surface to currette, less likelihood of perforation,

and less danger of immediate and subsequent hemorrhage.

One of the most interesting facts that has developed out of the study

1 Journal of the American Medical Association, June 2, 1917.
2 Loc. cit. ' American Journal of Obstetrics, 1916.
* Virginia INIedical Semi-Monthly, 1916.
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of the pituitary gland is its effect on the secretion of urine. Mathews'
has shown experimentally that extirpation of the posterior lobe, in

dogs, often results in an enormous polyuria or diabetes insipidus.

JMoltzfeldt^ has also produced typical polyuria experimentally which
he was able to check indefinitely with extracts of the pars intermedia
and posterior lobe of the hypophysis, given orally, subcutaneously, or

intravenously. Extract of the anterior lobe showed a similar effect, but
only to a slight degree. Christie and Stewart^ noted that the blood flow
in the hands seemed to be increased during the antidiuretic action of

the posterior lobe extract. This, they believe, tends to support the
view that a vascular efi'ect in the opposite direction on the renal vessels

may be responsible for the diminution in the urine secretion. It was
also shown that under the action of posterior lobe extract, the kidneys
had the power of effecting a considerable concentration of the urine.

As a result of the experimental studies on the effect of pituitary

extract in polyuria the drug has been successfully used clinically. Motz-
veldt^ has contributed a second article in support of the conclusion
advanced by him that the pituitary body exerts its essential action
upon the kidneys in the way of checking the flow and the urine, or, in

other words, the function of the pituitary body in relation to the kid-

neys is that of an antidiuretic. By the use of the extract of the posterior

lobe he has successfully treated a case of diabetes insipidus, and, in

addition, has been able to control the urinary secretion in rabbits in

which an artificial polyuria had been induced. At the last meeting of

the Association of American Physicians, Barker and Mosenthal reported
a case of diabetes insipidus successfully treated with pituitrin.

The use of pituitrin for the relief of intestinal paralysis is the subject
of a paper by Colton.^ It is specially valuable in postoperative paralysis

of intestinal moAement and also the paralysis and distention often

met with in certain of the acute diseases, notably lobar pneumonia
and typhoid fever. Colton cites a case of pneumonia in which there

was marked abdominal distention which was unrelieved by cathartics

or enemata. Because of the marked fall in blood-pressure, 0.5 c.c. of

])ituitrin was given intra\enously. He states that within thirty seconds
the patient expelled large quantities of gas and an enormous stool, and
that within three minutes the abdomen had returned to its normal size.

Colton warns against the assumption that distention of the abdomen
and failure of the bowels to move is always to be regarded as a post-

operative paralysis. He cites a case in which pituitrin failed. The
abdomen was reopened and it was disclosed that forty-two inches of

the gut had become gangrenous. The possibility of the obstruction

being mechanical must therefore be kept in mind, especially in post-

operative cases. Rawls*"' considers the drug the best intestinal stimulant

we have. He orders it routinely in cases in which much handling of the

abdominal \iscera has been imavoidable. He also finds the drug inval-

1 Physiological Chemistry, 1915.
2 Journal of Experimental Medicine, 1917, xxv, 1.53.

5 Arcliives of Internal Medicine, July, 1917. * Loc. cit.

6 Buffalo Medical Joui-nal, July, 1916. ^ Lq^ gj^^
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liable ill siir<;iral cases coini)licat('(l with rrfcHfion of iirinr, iidt due to

mechanical causes.

The effect of i)ituitary extract on the hlood-jjressiire of febrile patients

has been studied by Schmidt.' The pulse-rate, temperature, and
respiratory rate were noted. Aside from an occasional slowin*; of the

pulse-rate, whicli never exceeded ten beats per minute, no definite

change in these occurred. Before the injection the pulse was usually

bounding in character. Following the injection it was often smaller

and more sustained. This was noted fifteen minutes later and persisted

for an hour or more. No constant effect was noted in the systolic

pressure, but the rise in the diastolic pressure amounted in some instances

to 15 mm. of Ilg. or more, and this, together with its time and relative

constancy, made it certain that it was due to the action of the drug.

The impression was also gained that the rise in the diastolic pressure

w'as most striking and most constant when the pulse was definitely of

the bounding or pointed form. Xo effect was noted in doses of less than
2 c.c, or when as much as 15 grains of the desiccated gland was given

by mouth. The observations of Schmidt may explain the value of the

drug in shock and in certain of the acute fevers, notably pneumonia.
In the latter disease, pituitary extract has been highly recommended-
as a means of stimulating a waning circulation by increasing the force

of the heart, slowing the pulse-rate and raising the blood-pressure.

Pituitary extract has been recommended in the treatment of asthma.

Miller^ states that inasmuch as pituitrin has an effect similar to adrenalin

on the blood-pressure it has been advised in asthma. He calls attention

to the fact that it has been shown by Pal, Pick, Baehr and others,

that pituitrin produces bronchial spasm antl that the relief given by
adrenalin is due to its power to relieve this spasm. It has also been

shown that when pituitrin and adrenalin are combined the action of the

former on the bronchi is inhibited.

Stellwagon* believes that pituitary extract (anterior lobe) is useful in

the treatment of impotence. He first noticed its effect in this regard in

a patient who was gi\'en the extract for another puri)ose. Later he

tried it in other cases in some of which the results were remarkably
good. The dose employed is 5 grains, by mouth, three times a day.

Quinin. Until the day comes when the extermination of the mos-
(|uit() is complete, quinin must be our j)rincipal reliance both as a

I)rophylactic and a curative agent in cases of malaria. It has long been

recognized that in the pernicious and fulminant types of the disease,

some method other than the oral must be used if the full effects of the

drug are to be immediately exercised. Subcutaneous and intramuscular

injections, especially the latter, are ])ainful and often give rise to areas

of local necrosis. Morcau' has called attention to the number of severe

abscesses and eschars developing after subcutaneous injections of qui-

1 Archives of Internal Medicine, June, 1917.
2 American Medicine, March, 1917.
^ American .Journal of Medical Sciences, October, 1916.
* New York Medical Journal, November 4, 1916.
5 Presse M6dicale, March 15, 1917.
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nin in the Macedonian campaign. Intramuscular injections he found

to be less dangerous in this regard, although others have reported severe

injuries to the sciatic nerve when the injections were made in the

gluteal region.

Richet and GrifRn^ found that the intramuscular injection of quinin

was painful, and often they saw cases admitted to the hospital with

indurated lumps in the buttocks which later broke down into abscesses.

Braun,- from a large experience among African troops in 1915, states

that ampoules containing 0.4 gram of quinin hydrochloride in 1 c.c.

of excipient, being non-isotonic and caustic, are liable to cause an abscess

at the site of the intramuscular injection.

Moreau advises that the intramuscular injection should be made
three fingerbreadths outside of the posterosuperior spine of the ileum,

on a level with the spine.

Where it is desired to obtain the maximum effect as early as pos-

sible the intravenous method is becoming more and more the one of

choice. Richet and Griffin^ state that the cases of malaria that reached

their hospital from Salonica were of a very severe type. Most of the

men had been treated with numerous intramuscular injections of cpii-

nin, and all had been given the drug by mouth, but with no effect.

The men were enemic, emaciated, exhausted, and suffered from rigors

in which the temperature sometimes reached 107.8° F. Often they
would pass into a state of coma in twenty-four hours. It was in these

fulminant cases that the intravenous injection of quinin ureihane was
first tried. The solution was made up as follows:

Chlorhydrate of quinin 0.4 gm.
Urethane 0.2 gm.
Distilled water 1 c.c.

The injection was made with a fine needle mounted on an ordinary

serum syringe of 15 c.c. capacity. To the quinin solution in the

syringe was added 14 c.c. of physiological serum well warmed. The
skin at the bend of the elbow was sterilized with tincture of iodine and
alcohol and a bandage applied abo\'e the elbow to render the \'eins more
prominent. When the needle enters the vein, blood will flow back into

the syringe, and this will show that the solution is not being injected

into the surrounding tissues. The bandage is then removed and the

solution injected very slowly. Patients who are conscious will notice

a bitter taste in the mouth, buzzing in the ears, and slight giddiness

within a minute. In the coma cases the results were extraordinary.

Consciousness was regained in five hours, and in from twelve to twenty-
four hours the patient had recovered completely and all s\iTiptoms had
disappeared. In some instances one injection was sufficient, and for

weeks there was no further rise in temperature; in others a second

injection was given within twelve hours if the return to consciousness

appeared slow. Within twelve hours Richet found evidence of disinte-

' British Medical Journal, Februarj^ 10, 1917.
2 Editorial, Lancet, March 3, 1917.
3 British Medical Journal, February 10, 1917.
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gration in the gametes and schizouts, and it was difficult to find any
after forty-eight liours. Sometimes it Avas necessary to give two or

three injections before tiie tei^iperature remained normal and the

gametes disappeared from the blood. In no case had the injection any
ill effect; only one patient in a series of 70 cases had a slight thrombosis

of a vein for a few days.

The conclusion arrived at by Richet and Griffin was that the intra-

venous injection of qniniu urethane was the only treatment of malarial

coma and a \'aluable remedy for persistent fever and cln-onic forms (;f

malaria.

]\IcLean^ also endorses the intravenous method. In malaria and
blachcater fever the use of (luiniii intravenously is the method of choice.

It must be given, however, in concentrated solutioiis, that is 10 to 15

mils.,^ and not in dilute solutions of 200 to 300 mils., otherwise alarming

reactions will occur in debilitated patients. Under ordinary precau-

tions and sterile technic, the concentrated solution is practically free

from danger. The attack can be cut short and terminated and the

patient saved much suffering and discomfort. In military service this

means the saving of money, time, and the services of the men. Tor-

rance and BoAMuan^ also recommend quinin in malarial hemoglobinuria.

They em])loy rest in bed, calomel to be followed by a soapsuds enema
and large quantities of water containing 30 grains of sodium bicarbonate

to the pint, to prevent vomiting.

The intravenous cubninistration of quinin is the subject of an excellent

editorial^ article in which the experience of different observers is dis-

cussed. I^accelli emi)loyed the intraA'cnous method with much success

in cases of pernicious malaria, using a solution made uj) as follows:

Quinin hydrochloride 1.00 gm.
Sodium chloride 0.75 gm.
Distilled water 10.00 gm.

MacGilclirist, of the Indian ]Medical Service, believed this solution

was open to two objections: (a) the fear of producing clotting in the vein,

and (h) the danger of possibly producing hemoglobinuria. (As is well

knoA\ii, opinion varies considerably as to the effect of quinhi in hemo-
globinuria or blackwater fever. I have already alluded to ]\IcLean's»

experience with concentrated solutions of quinin in the treatment of

this condition.) To avoid these objections, MacCiilchrist advises a very

dilute solution for intravenous use, namely, 7 grains of dihydrochloride

of quinin hi 2 or 3 pints of saline fluid. The editorial quotes the experi-

ence of Arellano, Maranda and Rableto at the San Juan de Dios Hos-
pital in Granada, Nicaragua, who suggest that Baccelli was right and
that concentrated solutions of quinin can be injected safely into a vein.

(See also ]\IcLean's observations.) They believe also that the solution

need not even be isotonic with the blood serum. Confronted with the

1 U. S. Naval Medical Bulletin, April, 1917.
^ The United States Bureau of Standards have adopted the term "mil" instead

of CO. as the latter represents a fraction more than a thousandth of a liter.

' Ibid. " Lancet, March 3, 1916. * Loc. cit.
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problem of dealing witli many cases of serious pernicious malaria and
being unable to obtain isotonic ampules, they used the acid non-isotonic
solutions of the chloride, bichloride, and chlorhydrosulphate of quinin
as supplied in ampoules by Parke, Davis & Co., Clin, of Paris, and others.

These they diluted with an equal volume of warm sterile water. Their
results were so good, and at the same time so sure, safe, and efficient,

that they now employ it even in cases showing no signs of pernicious-

ness. The patients merely complain of tinnitus, deafness, transient

nausea, and a sense of heat spreading all over the body within one to

ten minutes after the withdrawal of the needle. Children are also

subjected to the treatment, in appropriate doses, when the veins are

accessible. In them the results are specially good. The worst s^inptoms,
in the pernicious form, such as amaurosis convulsions, algidity, and
collapse, disappear in from three to six hours after the injections, though
cases have occurred in which the patient was out of danger within an
hour. Their results as reported are strikingly similar to those of Richet
and Griffin. 1 Their technic is as follows: The solution in the ampoule
is mixed within the syringe with an equal amount of sterile warm
water. Care is taken to see that no precipitate or coagulum is formed
as the blood comes in contact with the solution. At times it has been
noted, especially when time is lost in inserting the needle, that a kind
of flocculent precipitate is formed. Experience has shown that this is

harmless.

Waters'- states that quinoidin is an effective preparation both as a

curative and prophylactic agent. It is not only effective but cheap.

For the ordinary acute malaria as seen in out-patient work 12 to 16

grains daily are generally sufficient. Larger amounts may be given to

the chronic and spleen cases. It is important that a preliminary purge
be given.

Babcock,'' because of the necrosis produced by the injection of quinin
nrca hi/dwc/iloride in the vascular tissue, has used this combination in

the treatment of angiomas. The technic is as follows: An ordinary

syringe is employed, and for conA'enience a 33 per cent, solution of

quinin and urea hydrochloride is prepared in ampoules containing

2 c.c. each. The affected area is infiltrated too widely. The chief action

is to block the circulation and cause ischemia; therefore the entire area

is infiltrated or a proximal infiltration is so given as to cut off' the blood

supply. In treating sensitive areas the preliminary injection of 0.5

per cent, novocaine solution may be used to prevent the initial pain.

A strong solution of the. quinin urea hydrochloride injected into the

skin produces an instant intense burning, quickly followed by analgesia.

The area then becomes white, anemic, and necrotic. A few days later

a shrimken, adherent black eschar marks the point of the injection.

The surrounding edema disappears in a few days and the eschar slowly

separates, with little evidence of inflammation or pain. If the urea is

large a deep ulcer may be left which heals slowly.

1 Loc. cit. 2 Indian Medical Gazette, September, 1916.
^ New York Medical Journal, March 3, 1917,
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The objections to the method are: (1) The primary transient but
intense pain; (2) the marked secondary anemia; (3) the shiggishness of

the residual ulcer; (4) the transient induration of the eschar; (5) the

possibility of serious s>anptoms from quinin idiosyncrasy.

Babcock states that in port-wine stains or birth-marks or superficial

angiomas the injection of a weak solution enables one to substitute a
white scar for the objectionable color of the vascular growth. He also

treated several cavernous angiomas successfully in this way. The
injection may be employed also for the removal of warts and moles;

a few drops of a 33 or 50 per cent, solution injected under the base of

these growths is followed in a few days by rapid desiccation.

It is well known that many people have an idiosyncrasy to quinin.

Boerner^ has shown that such individuals will give a marked skin reac-

tion if quinin sulphate, for instance, is locally applied after the method
of von Pirquet. He suggests that this fact might be utilized to deter-

mine an idiosyncrasy to quinin in an individual to whom it was neces-

sary to administer the drug.

Radium. The therapeutic use of radium, particularly in the treat-

ment of warts, nevi, cervical erosions, etc., may now be considered

to be one of the established procedures. ^Nluch remains to be learned,

however, especially with reference to its exact mode of action, and more
particularly its use in cancerous cases and the type of malignant tumor
suitable for its use. An excellent review of the subject has been WTitten

by Ewing.- Of its mode of action, he states that little is definitely

known. It is a reasonable assumption, however, that the gamma rays

absorbed while traversing the tissues give rise to secondary beta rays,

electrons, which act on the cells. That the action is electrical, accelerat-

ing cell ferments, ionizing gases,, altering lipoid emulsions, etc., may
be further conceived, but is not demonstrated. Ewing states that it is

important to note that the best eflects of radium do not consist merely
in the killing of cancer cells, but that it may excite a slow and complex
process in which stimulation of capillaries and fibroblasts and exudation

of Ijniphocytes are prominent, and even essential, factors in the healing

process, while the tumor cells may be slow to yield their places. Sur-

prising and satisfactory results may follow a single application. On
the other hand, if repeated, strong applications have destroyed the

bloodvessels and converted the base lesion into dense cicatricial tissue

into which capillaries and leukocytes cannot penetrate. Groups of

tumor cells may resist the direct action of radium and become the source

of recurrence. Ewing believes that, under some circumstances, it

appears that the reaction of the normal is a more essential curative

factor than the direct action of the ra^'s on tumor cells.

From the pathological stand-point Ewing states that the observed

changes in cell morphology indicate an action directly on the tumor
cell, and especially on its nuclear mechanism, with profound and pro-

gressive chemical changes in the nuclear proteins, attended by the

' Journal of the American Medical Association, March 24, 1917.
2 Ibid., AprU 28, 1917

28
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formation of acid products and by the absorption of material, probably
water. The appearance of the cell cytoplasm suggests hydrolytic cleav-

age of cell proteins, and these seem to excite leukocytic emigration.

The growth of capillaries may be explained as a regenerative process

following a loss of tissue equilibrium, or it may involve a direct stimulat-

ing action of the radium on endothelium and fibroblasts. In any event
the process is very complex, and in many cases there are strong hints at

a restoration of normal resistance of the connective tissue against law-

lessly proliferating tumor cells.

Prime,^ in a study of the effect of radium on tissue in vita, found
that radium in sufficiently large doses will so injure the nucleus of the
cell as to prevent further mitosis. This injury to the mitotic power of

the cell does not, how^ever, prevent a marked increase in the area of the

culture due to an outwandering of the cell. The power of cells, thus

crippled by the radium, to wander out from the main tissue is limited.

When there is a marked outwandering of radiumized cells, but no mitosis,

the tissue will not grow when inoculated into mice. Radium does

not, therefore, kill the cells outright but injures the nucleus in such a

manner as to prevent further division, which must eventually result

in the death of the cell. Prime states that the stimulating effects of

minimal doses of radium are shown by the profuse outwandering of the

cells which occurs after sublethal exposures.

In order to overcome the outwandering cells which form an essential

part of e\ery cancerous growth, Xogier- ad\ises the preoperative instead

of the postoperative use of radium or the .r-rays. He says he has been
appalled at the histological findings of cancer cells scattered through
the adjoining tissues after apparently complete excision of malignant

growths. Particularly in the breast, improved technic has revealed

cells sown through the tissue far back of the primary tumor. The
operative interference arouses them, and, as a result, recurrences take

])lace. The use of radimn or the .r-rays prior to the operation will give

results which, in Nogier's opinion, will surpass anything hitherto

obtained. As a result of the exposures, the scattered cancer cells lose

all power of re])roduction, and, if any embolism occurs during the opera-

tion, the embolus is sterile and metastasis does not occur.

In regard to the application of radium in the treatment of malignant

disease, Ewing^ states that it is most essential to recognize that each case

is a problem in itself, that very different types of cancer occur in the

same organ, and that the successful application of radium as a strictly

local agent requires accurate knowledge of the anatomy of cancer in

general and of each patient's tumor in particular. Radium finds its

greatest field for usefulness in the treatment of precancerous lesions,

hypertrophies, atypical inflammatory overgrowths, warts and polyps

of mucocutaneous junctions, numerous leukoplakias, cervical erosions,

nevi and many accessible benign tumors. In these conditions it is

efficient and comparatively free from danger, providing the treatment

is entrusted to one experienced in its use. In regard to its use in oper-

' Journal of Cancer Research, April, 1917.
2 Journal de Radiologie et d'Electrologie, March-April, 1917. ^ Loc. cit
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able cancer, Hwiiii; states that it remains tor the future to decide.

Ivadiiini is in its early staf!;e of evolution and its use under these circum-
stances is for the expert to deciile.

P>ank^ believes that because of the limited penetrating power of the
rays and the variation of resistance of different cancers, it is probable
that numerous disappointments will occur. Furthermore, he fears that
in many cases positive harm will be done by enthusiasts who refuse

to submit operable cancers to surgical interference.

In regard to its use in malignant disease of the uterus, Ewing^ quotes
the following recommendations of Doppert, an experienced worker in

Petrograd: (1) Early localized cases, radium; (2) established or border-
line cases, operation, because radium treatment is long and in such
conditions uncertain; (3) inoperable cases, radium; and (4) advanced
cases, neither radium nor operation.

In the treatment of border-line cases of cancer of the cervix, Frank^
advocates a short preliminary course of radiation. Mention has already
been made of Nogier's^ observations on the presence of cells which have
wandered into the tissues adjacent to the tumor and of the desirability

of killing or crippling these cells by means of .r-ray or radium exposures.

Following the radiation, Frank, states that good primary results may
then be expected from simple total hysterectomy. lie also believes

that these patients should be subjected to postoperative, prophylactic
radiation, beginning not later than four weeks after the operation.

In the treatment of inoperable cases of cancer of the cervix, Frank
states that in e^ery case so far treated there has been a distinct amelio-
ration of pain within two weeks after the second treatment. Coinci-

dently with the lessening of the pain, the bleeding diminished or dis-

appeared, and the foul discharge became odorless and serous in character.

Extremely favorable results ha\e been reported by Recasens' in the

treatment of iderine cancer by means of radium. He has used radium
in 200 cases during the past three years. His experience indicates that

the cancer cells are particularly sensitive to radium. He claims to have
achieved a cure in all of the operable cases and in 70 per cent, of the

inoperable. In the latter group, the interval has been over two years

in 27 out of 47, and over one year in 45 out of 79.

Newcomet® has reported 133 cases in which radium was used. Among
the conditions treated, with more or less improvement, may be men-
tioned angiomata, moles, nevi, carcinoma (59), sarcoma (14), epithe-

lioma (14) and a variety of other lesions. Xewcomet concludes that

an analysis of the wide variety of conditions treated, shows that

in those to whom radium gave relief and comfort it could not have been
accomplished by any other known means.

Ordway'^ reports on the use of radium in cases of chronic leukemia

resistant to ronfgen-ray and benzol treatment. Under its use the blood
picture becomes almost normal ; the size of the spleen and lymph nodes

' Journal of Cancer Research, January, 1917.
2 Loc. cit. ' Loc. cit. < Loc. cit.

^ Archives Mens. d'Obstotrique et de Gyndcologie, Januarj-, March, 1917.
^ Therapeutic Gazette, April, 1917.
^ Boston Medical and Surgical Journal, April, 1917.
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are reduced almost to normal, and the general condition of the patient

undergoes remarkable improvement. While he does not regard the

radium as curative, he does believe it to be the safest as well as the most

prompt, palliative measure available in cases of chronic leukemia,

whether refractory or not to benzol or the .r-rays.

In a study of the metabolism of a case of leukemia under radium

treatment, Knudson and Erdos^ found that the excretions of total

nitrogen, urea, ammonia and phosphates are enormously increased

immediately after the exposm-e to the radium. The uric acid output

is only slightly increased compared to the other nitrogenous con-

stituents.

i In cases of exophthalmic goitre which prove refractory to the .r-rays

and other non-operative measures, Aiken- has found radium of service.

This method of treatment was first employed by Abbe, and has since

been successfully tried by others. Experimentally, it has been shown

that the most constant changes in the gland after the application of

radium are in the blood and l\Tnph vessels. Clinically, Aiken's experi-

ence has been that the more penetrating radium rays diminish the

vascularity and reduce the secretion of the thjToid gland.

Salicylates. Several interesting studies on the action of the salicylates

on the kidneys have come from the pharmacological laboratory of the

Western Reserve University, Cleveland.

Hanzlik and Karsner^ have shown experimentally that the adminis-

tration of the salicylates to animals (cats, dogs, one rabbit), in doses

corresponding to full therapeutic doses for human beings per kilo of body

weight, causes the appearance in the urine of albumin, leukocytes, casts

or cast-like bodies, and sometimes red blood cells. The albuminuria is

of direct renal origin and preexisting albuminuria is aggravated by the

administration of salicylate. As far as the non-protein and urea nitrogen

of the blood are concerned, there is a diminution in renal functional

efficiency. jMorphologically, a lesion of the kidney appears, varying in

severity from simple cloudy swelling of the epithelium of the proximal

convoluted tubules to extensive cloudy swelling of all the cortical parts

of the tubules, associated with an acute intracapillary glomerulitis, the

latter process being denominated as an acute tubular nephritis.

In a second study, Hanzlik, Scott and Thoburn^ have shown that the

administration of salicylate in full therapeutic doses invariably causes

the appearance of albumin, white blood cells and granular casts or cast-

like bodies in the urines of normal, rheumatic, non-rheumatic, febrile

and afebrile individuals. The albuminuria is not febrile in origin, but

is due directly to the drug. So far as renal functional efficiency is

concerned, there is a diminution. This is indicated by: (1) Lessened

water excretion (taken in connection with 2 and 3); (2) diminished

phenolsulphonephthalein excretion, and (3) accumulation of urea

nitrogen of the blood. The administration of sodium bicarbonate,

together with the salicylate, has practically no demonstrable influence

1 Boston Medical and Surgical .Journal, April, 1917.

2 New York Medical .Journal, July 8, 1916.
3 Archives of Internal Medicine, 1917, xix, 106. * Ibid.
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on the albuminuria and renal functional changes produced by the

salicylates.

In the third paper on the action of the salicylates in the pnjduction

of albuminuria, Scott and Ilanzlik' reach conclusions similar to those

already given. In this paper they state that, cpiantitatively, albu-

minuria reaches itsmaxinumi at "toxicity" (ringing and deafness in ears,

vomiting, etc.); then gradually diminishes and eventually disappears,

a trace of albumin persisting in those individuals who showed a trace of

albumin before the administration of the salicylate. Sollmann,^ in dis-

cussing this paper, states that the work of Ilanzlik and his co-workers

settle the dispute of the occurrence of albuminuria after tlie adminis-

tration of the salicylates. There is no doubt that the doses of sal-

icylates used therapeutically do produce albuminuria. Whether that

has any significance or not is yet to be decided and will require further

work. While the occurrence of albumin should make one cautious with

the administration of the salicylates where renal changes are known to

exist, Sollmann states that it does not appear that permanent damage
is done with the doses ordinarily employed. So far as known, these

patients reco^'er perfectly, the albumin disappears and leaves no change

behind.

In a fom-th study on the action of the salicylates on the blood and

joint fluid of individuals receiving full therapeutic doses of the drug

Scott, Thoburn and Ilanzlik'' reached the following conclusions:

1. The percentage concentration of salicylate in the blood and joint

fluid of rheumatic individuals receiving full therapeutic doses of the drug

is approximately the same.

2. The concentration of salicylate tends to be less in the blood of

rheumatic than non-rheumatic individuals.

3. There is no demonstrable free salicylic acid in the joint fluid of

individuals suffering with rheumatic fever.

4. The true reaction and the reserve alkalinity of the blood are not

perceptibly altered by the administration of salicylate even in large

doses.

In the study of the Toxic Effects of Salicylic Acid, Bartholow

and McNeil^ examined the natural and commercial acids and their

sodium salts and made some clinical studies of the following substances,

described as complementary: cinnamate of sodium, phthalic acid,

saligenin, salicin, methyl salicylate. In the case of the natural acid,

when administered to adults there was less gastric disturbance, the

cerebral effects were less marked, and in general it may be said that this

substance is better borne than the commercial acid. It is not toxic

in very large doses, though when more than 75 grains are given in

twenty-four hours there is a tendency to delirium in the susceptible and

to salivation and flushing of the integument. The ringing in the ears is

noticed on the second day, as a rule. In the opinion of Bartholow and

McNeil, it seems clear that the natural acid has less cumulative eftect.

1 Journal of the American Medical Association, December 16, 1916. * Ibid.
^ Journal of Pharmacology and Experimental Therapeutics, January, 1917.
* American Journal of Medical Sciences, May, 1917.
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In the Treatment of Acute Rheumatic Fever, da Matta^ claims
to have obtained good results by giving sodium salicylate and sodium
iodide intravenously. Pie injects, by means of a fine needle, 100 c.c. of

a 5 or 10 per cent, solution of sodium salicylate. He then injects,

through the same needle, 20 to 30 c.c. of normal salt solution and follows

this with 50 to 100 c.c. of a 10 per cent, solution of sodium iodide. He
claims to have had no untoward effects. In this connection the reader
is referred to the Section on "Intravenous Medication."

Serums. Antidiphtiieritic Serum. In an extremely interesting

review of the cjuestion of the susceptibility of man to foreign proteins,

Longcope- states that it would be the greatest mistake and misfortune
at the present time if anaphylaxis is allowed to have any bearing on the
use of antitoxic and antibacterial sera. The concentrated diphtheria

antitoxin, such as is now employed, rarely produces serum disease or

sensitizes sufficiently highly to make a second dose, particularly if it is

given subcutaneously, in the least dangerous, and it is only to the spon-
taneously sensitive who react to the first injection that harm is likely

to come. To prevent accidents in such unexpected instances, especially

if large quantities of serum are given intravenously, a preliminary intra-

cutaneous injection of 0.01 to 0.1 c.c. of serum should be made to deter-

mine whether or not the patient is spontaneously sensitive to the serum
which is to be employed.

Antidysenteric Seruivi. In regard to the use of multivalent anti-

dysenteric serum, Fisher^ states that no hard-and-fast rule can be laid

down as to the quantity necessary to inject. Each individual case

must be judged upon its merits, with the proviso that cases coming
under treatment late in the disease require larger doses than those of

equal or greater se\erity seen at the onset. In the severe cases, Fisher

injected (SO c.c. into the fiank within a few hours of their admission; the

milder cases were usually given 40 to 60 c.c. the following morning.
Some of the mild cases do not require serum, but Fisher has noted that

a se^'ere case treated with serum immediately after admission often

reco\'ered more rapidly than a mild one treated without it.

One large dose of serum is sufficient to cure some cases; others,

though much improved, require more, and in these patients, after

waiting forty-eight hours, an additional dose of GO to 80 c.c. are given.

Some of the worst cases may require a third or even a fourth dose of the

sermii. Some fulminating cases have been given as much as 140 to 160

c.c. of the serum in the first twenty-four hours. In these patients the

first doses should, if possible, be given intra\'enously, for every moment
saved is of vital importance.

In the majority of patients the serum acts like magic, although there

are a few in whom it seems to have but a slight beneficial effect. If

four doses of 80 c.c. each, spread over a period of six or seven days, have
not brought about the desired result, Fisher does not think further injec-

^ Brazil-Medico, October 14, 1916; Journal of the American Medical Association,
December 23, 1916.

- American Journal of Medical Sciences, November, 1916.
5 British Medical Journal, Januarj' 13, 1917.
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tions arc hulitatcil. lie has never i^hcn imirc than M2() cc. to any one

patient.

In most of the cases there is a distinct rise ol' temperature within

twelve hours after the injection of tiie serum, and in some instances

tliis may hist from forty-eifj;ht to seventy-two hours. This rise in the

temperature Fisher regards as a good prognostic sign, for in all cases in

which it was marked the patients recovered rapidly. It is because of

this reaction, which may be qnite severe, that he allows forty-eight hours

to elapse between the injections.

Evidences of serum disease were most frequent on the seventh and
eighth days after the initial injection. The severity of the reaction varied

with the particular stock of serum in use. SjTiiptoms of serum disease

occurred in 70 per cent, of the cases in which serum was used. The
symptoms consisted of a rise in the tem])erature in all cases, and, in

addition, there may be nrticarial rashes, headache, sore throat, joint

pains and edema of the scrotum.

In all, Fisher has treated 4~)() cases. Among a large number of the

early cases, the pressure of work did not permit of making careful notes.

Of 296 cases seen later, 183 were examples of acute bacillary disease and
the remaining 113 w^ere either chronic amebic or bacillary dysentery.

In addition to the use of the serum Fisher gives a greatly restricted

diet, stimulants for the fulminant cases, and the use of 1 dram of

magnesium sulphate three times a day in order to wash out the

bowel.

Sedative mixtures, while apparently demanded in order to diminish

pain and permit sleep, he does not approve of. He found that the effect

on the pain w'as transitory. Furthermore, he found that the effect on

the diarrhea was only temporary' and that in a few days it became as

bad as ever. In very bad cases morphin is used, and, if the tenesmus

is severe, a suppository consisting of cocain ^ grain, and iodoform, 3

grains, will be found useful.

ANTiPNEmiococcic Serum. The use of serum in the treatment of

pneumonia may be said to have passed the ex])ernnental stage for at

least one type of the disease, namely, that caused by the pneumococcus
kno^^^l as Type I. The introduction of serum in the treatment of

lobar pneumonia is not only the greatest therapeutic advance made in

combating this disease, but in a<ldition, the use of the serum has been

invaluable in determining the type of organism in each case. It has been

foimd that the serum of pneumonia patients or animals suitably immu-
nized against pneumococci will agglutinate organisms belonging only to

its homologous grou]).

It is apparent, therefore, that the type of organism concerned in the

causation of an attack of lobar pneumonia must be of primary impor-

tance from the stand-point of specific therapy, Avhether it is curative or

prophylactic.^ The most encoiu-aging results obtained so far have been

with the Ty])e I infection. A serum has also been prei)ared for the

Type II infection, but this is of markedly less potency.

' Editorial, Journal of the American Medical Association, May 12, 1917.
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Based on figures prepared from a study of the types of organisms
in 400 cases, Cole' has illustrated the mortality in the following table:

IN EVERY 100 CASES OF LOBAR PNEUMONIA:

35 are due to pneumococci of Type I. Of these, 10 die.

30 are due to pneumococci of Type II. Of these, 10 die.

10 are due to pneumococci of Type III. Of these, 6 die.

25 are due to pneumococci of Type IV. Of these, 4 die.

100 are due to pneumococci of aU types. Of these, 30 die.

It will be seen that the cases due to Type I and II make up over 60
per cent, of the cases and show the average mortality. In different

years and in different places, the mortality may vary. The mortality
for Type I is by far the most constant—25 to 30 per cent. In the others

it may vary as shown in the cases at the Presbyterian Hospital, New
York. In this Hospital, Bovaird- states that in 1914 the mortality for

group IV was 5 per cent.; in 191G it was 25 per cent.

As already stated the results obtained in infections due to Type I

are most encouraging, although the number treated is not large. Up
to the present time, Cole^ has treated 105 cases at the Rockefeller

Hospital, and, of these, 97 have recovered and 8 have died. Of the 8
fatal cases, 3 were treated only a few hours before death, late in the

disease ; one patient died on the sixteenth day of pulmonary embolism

;

one died on the fifty-fourth day with a general streptococcus infection,

following empyema; one at necropsy was found to have tuberculosis

involving both lungs, with only a small area of pneumonia involving a

part of one lobe. This leaves but 2 cases in which treatment may be
said to have been at all adequately carried out, or in which specific

treatment could be expected to be of any value, and these were treated

late in the disease. The significance of these figures is made more
striking from the following statistics given by Cole.* In 1914, the

number of deaths from lobar pneumonia alone (not including broncho-
pneumonia) in New York City was 5145; in 1915, 6086; and in 1916
will probably be greater still, for in the month of January over 1100
deaths from lobar pneumonia occurred. Of the deaths in 1914, probably
1800 were due to pneumococcus Type I.

The serum for Type I is obtained by immunizing horses and is

extremely potent. Thus, 0.2 c.c. of such a serum will protect a mouse
against as much as 0.1 c.c, or, in some cases, 0.4 to 0.5 c.c. of a culture,

of which 0.000001 c.c. when given alone, without the sermn, will certainly

kill. A serum has also been obtained for Type II but this is of little

value.

Recently, Wadsworth and Kirkbride^ have been able to immunize
a horse with Type III (Pneumococcus mucosus), the most virulent

of all the pneumococci. Although this serum has but a slight degree of

1 Pennsylvania State Medical Journal, February, 1917.
2 Journal of the American Medical Association, August IS, 1917, p. 509. ^ Ibid.
* Pennsylvania State Medical Journal, February, 1917.
* Journal of Experimental Medicine, May, 1917.
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potency, it lias proved of distinct value as an aid in the difTerentiatioii
of pneuniococcus strains. Previously it had been necessary, in order
to obtain complete a<,'glutinatiou with fresh, untreated, homologous
organisms, to remove tiie cai:>sule of T^'pe III.

In regard to the use of the serum in cases of infection due to Type I,

Cole states that the serum should be administered as soon as the type of
organism has been determined. In his opinion it is not fair to the treat-
ment or to the patient to wait to see whether the case is going to be
severe or not. All experienced i)hysicians know that nothing is more
difficult than prognosis in pneumonia. With the laboratory aids
available, it is not infrequently possible to say, e\-en in the absence of
severe s^-mptoms, that a case will progress badly, but it is next to
impossible to say witli any authority, early in the disease, that a patient
will recoA-er. All patients with Type I infection should therefore be
treated with serum, and treated as soon as the diagnosis is made.

In order to determine whether the patient is sensitive to a foreign
protein, Cole proceeds as follows: A small amount of a foreign protein,
such as horse serum (0.5 to 1 c.c.) is injected into the patient's skin,
not subcutaneously. If the patient is sensitive, within an hour there
will occur a characteristic local edema and erythema, which is entirely
lacking at the site of injection in patients who are not sensitive. It is

therefore important that this test should be made before giving the anti-
pneumococcic serum, and this applies to all forms of serum therapy.
Even if the patient is sensitive to the serum, it has been shown that this
can be overcome and the patient completely desensitized so that huge
doses of serum may be given. This is done by making the injection
very gradually, beginning with an extremely mhiute dose, and following
this with doses of gradually increasing size. In the case of a patient who
is sensitive. Cole allows at least fifteen minutes for the injection of the
first 15 c.c. If no reaction has occurred, the remainder may be injected
more rapidly, and subsequent doses maybe injected without this delay.
If the skin test has shown the patient to be sensitive, additional measures
to desensitize the patient should be taken in the way of repeated injec-
tions, beginning with small doses and gradually increasing them. One
should always be cautious in a patient subject to asthma, hay fever, or
other forms of protein sc]lsiti^'eness.

In the administration of the serum, Cole gives the following deductions:
"The serum should be given intravenously, preferably diluted once

with freshly prepared sterile salt solution, tJiough this dilution is not
absolutely necessary, pro^'idcd tlie serum be injected slowly enough.
The dosage is at present empirical. For reasons into which I cannot
enter here, hoAvever, we believe that the dose for an adult should be at
least 75 to 100 c.c, and, if necessary, this should be repeated every six

to eight hours until a favorable result is obtained. In most cases' two
or three doses are sufficient. The average amount employed in our
cases during the past winter, if we except the one fatal case which was
treated over a period of five days, has been 250 c.c. Usually within an
hour or tM'o following the injection, there occurs a slight elevation of
temperature succeeded by a marked fall. Frequently, however, the
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temperature does not remain low, but, after a period of from eight to

twenty-four hours, it again begins to rise. We feel that it is extremely

important to watch the patient after the administration of serum, taking

the temperature every two hours, and whenever this rise occurs the

administration of serum sholild be repeated at once. If no change occurs

following the first dose, the reinjection should always be made within

six to eight hours. Experimental evidence, as well as clinical observa-

tions, indicate that we should persevere, even if no reaction is obtained

after several doses."

In addition to the evidences of sensiti\'eness already mentioned,

Cole states that there is a second form more difficult to guard against.

They may appear during the administration of the serum, or may be

delayed for an hour or more. The s^^nptoms are similar to those seen

in anaphylactic shock, consisting of restlessness, tachycardia, suffusion

of the face, sweating and occasionally vomiting. High elevation of

temperature, with abrupt fall, may be a part of this non-specific serum
intoxication. The same kind of reaction sometimes occurs after the

injection of salvarsan or large doses of vaccines. Certain lots of serum
are more prone to cause reactions than others; these. Cole states, should

be discarded. He states that the danger of these reactions can, to a

certain extent, be minimized. The injection should be made slowly,

and the serum should be heated to the body temperature before injection.

If the patient shows signs of <listress during the treatment, the injection

should be stopped, and continued an hour or two later. If such reactions

occur, the injection of 0.5 c.c. of epinephrin solution, or 0.01 grain of

atropin will usually give relief. Although these reactions appear

alarming, Cole states that he has never seen that they affected the

course of the disease or interfered with the efficiency of the serum.

Finally there is to be considered the symptom-complex, known as

serum sickness, familiar to all. Serum sickness is most apt to appear

about fourteen flays after the administration of the serum. While at

times distressing, it is never serious and leaves no sequelae. Cole has

emphasized the necessity of becoming familiar with the symptoms
which may occur during or after the administration of the serum, as it

has been claimed by some that the danger of anaphylaxis is so great,

and the discomfort of the reactions so marked, that serum therapy in

pneumonia should not be employed. This point of view he believes to

be entirely wrong and not in accordance with the facts.

Antipoliomyelitic Serluvi. Human serum obtained from individuals

who have recovered or are convalescent from acute poliomyelitis has

been employed in the treatment of those acutely ill from the disease.

At present this seems to be the only form of anything like a specific

treatment at hand. It should be used early in the course of the disease,

and freely whene\'er possible. Of the cases so far treated in this way,

the testimony is distinctly favorable to its use.

Amoss and Chesney^ ha^'e reported 26 cases so treated. Of 12 cases

which showed paralysis at the. time serum was first given, 1 patient died

' Journal of Experimental Medicine, April, 1917.
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ten hours after the seruiii was given, '2 patients sull'ered small degree ol'

extension of paralysis, while the remaining 9 showed no increase in the

paralysis. Of 14 eases in which no paralysis was detected at the time

the serum was administered, 2 ])atients develoijcd res])iratory ])aralysis

and died; and 2 others de\el()])ed some degree of weakness or ])artial

paralysis of certain nniscle groups. Tlie 10 renudning cases never

showed any demonstrable weakness. In the last mentioned cases, the

fever, sometimes high, tended to fall ra]iidly to normal, the average

time of the fall being 25.7 hours.

In the experience of Amoss and Chesney, the intraspinal iiijecti(»n of

the serum was harndess. The earlier the serum is given in the course

of the disease, the greater is the promise of benefit. In the cases they

re])ort, and especially in the grou]> in wliich no paralysis existed at the

time of the first injection, the process either did not })rogress at all, or,

where there was extension, as in 2 cases, the u])per segment of the spinal

cord became rapidly involved and was followed by respiratory paralysis

and death. They believe that in those cases in which some degree of

muscular weakness develops soon after the injection of serum, reinjec-

tion twelve to twenty-four hours later may be advantageous.

Wells^ advocates the injection of the human serum intravenously or

intramuscularly rather than intraspinously. The great advantage of

the intravenous route is that it })ermits the giving of a practically

milimited amount of serum and thus allows of the introduction of a

much greater quantity of the specific antil)odies than is possible by the

intraspinous method. In addition, it may be desirable to replace

some of the spinal fluid with serum. In this way the disease is attacked

from all sides.

Rueck- has treated poliomyelitis by means of the transfusion of

citrated normal blood of adults. He believes that most healthy adults

and children are immune to acute poliomyelitis and that the blood of

most people must contain antibodies, or at least be able to produce

antibodies rapidly when the ^•irus tries to in^'ade the body.

Efl'orts ha^e been made, and are being made, to i)roduce a horse

serum which will have protective and cm•ati^•e properties against the

virus of acute poliomyehtis. So far there has been no great success.

Xeustaedter and Banzhof^ have issued a preliminary report in which they

state that they were able to produce a horse serum which neutralized

the virus in monkeys. Although their exi)eriments were limited, they

feel justified in using the serum in human cases, especially when human
serum is unobtainable.

Antirabic Serum. Mejio' states that out of a total of 19,800 persons

treated at the Pastern* Institute at Buenos Aires, only 93 (4.76 per thou-

sand) succumbed to rabies. Twenty-four developed paralytic accidents,

and in 4 the consequences were fatal. Six years ago he reported 10

' Journal of the American Medical Association, October 21, 1916.
* Medical Record, September 30, 1910.
' Journal of the American Medical Association, May 26, 1917.
'' Semana medica, Buenos Aires, xxiv, No. 1 ; Jom-nal of the American Medical

Association, May 12, 1917.
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cases of paralytic accidents consecutive to the Pasteur treatment and in

each the symptoms suggested acute transverse myehtis in the dorso-

hnnbar region. In the series now reported the disturbances were of the

nature of peripheral neuritis, polyneui-itis, or acute ascending paralysis.

Mejio believes these accidents can be minimized by greater care in the

preparation of the virus and of the patient. He warns that any effort

to shorten the course of treatment may be disastrous. In 7, of 11 cases,

the paralytic phenomena were restricted to a limited region and soon
subsided more or less completely. The region affected was exposed to

the air and thus subject to chilling.

Antitetanic Serlcm. Even prior to the war tetanus antitoxin had
established its place as an efficient prophylactic. The experience gained

during the war has only served to emphasize this opinion. The use of

this agent in armies is at present extensive. INIcCoy^ states that it is

understood that single orders for as many as 500,000 doses have been
placed in America by European governments, and, in addition, enormous
quantities are being manufactured in Europe. It has been the rule to

give every wounded soldier a prophylactic dose of tetanus antitoxin as

soon as possible after the wound is inflicted. During the early part of

the war, the dose used was 1500 American units. In the English service

this has been reduced to 500 units repeated every seven days until the

wound has healed or become healthy.

Dean- points out that one result of prophylactic injections is to pro-

long enormously the incubation period, with the result that tetanus

may occur after the wounds have completely healed, and the patient

has been transferred to a convalescent hospital. In order to overcome
this, it has been found necessary to repeat the dose. Dean emphasizes
the danger of compound fractures and the need of immunizing doses

when such wounds occur. Of 25 cases of tetanus treated by him, 11

suffered from a compound fracture.

In a series of 160 cases of tetanus studied by Leishman and Smallman*
the average incubation period was something over tweh'e days. Of
the fatal cases, 115 in number the average incubation period was 10.7

days, and of the 42 recoveries it was fourteen days. The shortest period

of incubation was two days, and the longest ninety days. It is worthy
of note that the latter, and one other with an incubation period of

fifty-two days, died. Recognizing that the earlier the preventive dose

is given after the receipt of the wound, the more likely is it to be of use

—

Leishman and Smallman made an effort to obtain precise details as to

the number of hours which had elapsed between the infliction of the

wound and the use of antitoxin. This was done in 66 out of 160 cases.

Of the 43 cases which received, within twenty-four hours, a pre\'entive

dose of 500 or more units—less is never given—62.7 per cent, were fatal

and .37.2 recovered. Of 23 cases in which the giving of the antitoxin

was, for one reason or another, delayed beyond twenty-four hours,

86.9 per cent, died and only 13 per cent, recovered. It was shown in

this comparatively small number of cases that the incubation period was

1 Journal of the American Medical Association, j\Iay 12, 1917.
2 Lancet, May 5, 1917. 3 ibid., January 27, 1917.
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increased by a prophylactic dose in tliose wlio recovered, even wlicii tlu;

dose was delayed.

MacConkey and Homer^ have made some experimental observations
in order to ascertain tlie smallest quantity of antitoxin wliicli would give

complete protection for one wvvk. They found tliat in the guinea-pig

J, t} or f U. S. A. unit does not afl'ord complete protection for one week,
though these amounts saved life against a d(xse of toxin which was fatal

to the controls. One unit, or more, howe^•er, gives comi)]etc immunity
during at least one week. As an ordinary man is about 220 times heavier

than a guinea-pig, this would mean that a man would rec|uire some 250
U. S. A. units to protect him for a week, while a dose of 500 U. S. A,
units would allow for a man being twice as susceptible as the guinea-pig.

In regard to the treatment of fully develojjed tetanus by means of

antitoxin, the results never have and do not now a})proach the prophy-
lactic success. The dosage seems the most difficult matter to judge.

Recovery has followed a dose ridiculously small, and others have died

in spite of enormous doses. It is essential to use the serum at the

earliest possible moment. If given subcutaneously and intramuscularly,

not less than 10,000 units should be administered daily.

Another disputed point is the route by which the serum shall be
introduced—intraspinally, intravenously, intramuscularly, subcuta-

neously or whether two or more of these methods be employed at once.

As a curative agent, McCoy- advises, in the presence of clinical tetanus,

3000 units of the serum intraspinally at the appearance of the first sjTup-

toms; 10,000 units in addition should be given intravenously. The
spinal dose should be repeated daily until improvement sets in, and the

blood should be kept antitoxic by further subcutaneous doses of 10,000

units.

Dean' believes that the intravenous route is to be preferred because
of the large dose which can be given. In 4 cases serum treatment was
confined to a single intravenous dose of 30,000 units. In 3 others no
serum was given subsequent to the intravenous injection. In these

7 cases recovery was as rapid as in 6 other cases in which subsequent
injections were given. In patients receiving an intravenous injection

of 30,000 units, their serum was shoA\'n to contain free antitoxin at

various intervals up to thirty-nine days. Leishman and Smallman,'
on the other hand, conflemn the intra ^'enous route, as it introduces the

possible element of anaphylactic shock and has done little, if any, good.

They are also opposed to the intrathecal route. They favor the sub-

cutaneous and intramuscular routes. ]\Ierle^ cites 37 cases, reported by
^'a^ious writers, of r(>co\cry from tetanus under intraspinal injections

of large doses of antitetanus serum.

Gibson" advises the use of tetanus antitoxin inmiediately on the

suspicion of tetanus developing, rather than waiting for classical s\Tnp-

toms. He recommends that the serum be injected into tlie wound or

region of the wound (1500 units); intraspinally (5000 to 20,000 units)

^ Lancet, Febniary 17, 1917. ^ j^qc. cit. ' Loc. cit.

* Loc. cit.

^

* Paris M6dical, December 16, 1916.
* American Journal of Medical Sciences, December, 1916.
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without an anesthetic, unless the treatment of the wound calls for a

general anesthetic.

In the first twenty-four hours, in addition to the above, 10,000 to

20,000 units should be administered intravenously in divided doses,

say two or three. Antitoxin intravenously (5000 to 15,000 units) should

be given the next day no matter whether the symptoms remit or increase.

On the third day if, notwithstanding the treatment already given, the

symptoms continue severe or grow worse, the intraspinal treatment
should be repeated. If all goes well, the intraspinal treatment need not
be repeated, but the daily intravenous injection should be given until

obvious remission or a cure results. One of his cases received a total of

109,000 units, 29,000 of these being given intraspinally in six sessions.

Gibson is convinced, although his series of cases is small and several of

them of the severest type, that the intraspinal method gave him com-
plete control of the situation. For this reason he hesitates to recnm-
mend any other method of treatment until a superior one is found.

Richardson^ has reported a case of tetanus in which recovery followed

the use of large doses of antitoxin. In all, 152,500 units were given;

45,000 units in nine doses, subcutaneously; 56,500 units in nine doses,

intraspinally; and 51,000 units in eight doses, intravenously. He
attributes the successful outcome of the case to the fact that the com-
bined routes were used. His case is of additional interest by reason of

the fact that a secondary multiple neuritis de\'eloped. In a study of the

literature this was found to be a very rare sequel.

Organic Silver Preparations. Olson- has directed attention to a pro-

nomiced l)luish-green, slate-gray, or dark brown permanent pigmenta-

tion of the skin which may occur as the result of the local use of

argyrol or others of the organic silver preparations. He summarizes
his observations as follows:

1. A very unsightly, permanent pigmentation of the skin may follow

the local use of argyrol and the various other organic silver prepara-

tions.

2. The use of freshly prepared solutions of argyrol does not diminish

in any degree the danger of argyria.

3. The bluish-green or slate-gray color is not due to a bluish-green

or slate-gray color of the sih-er deposits, but to the fact that the dark
brown silver deposits appear bluish green or slate gray when seen

through the uninvolved translucent epidermis.

4. The occurrence of localized argyria following the use of argyrol,

protargol, etc., is uncommon, but the resulting blemish is so unsightly

that every care should be taken in the use of these substances. The
solutions should never be forcibly injected into any cavity or canal

as the tear ducts, urethra, etc., and should not be applied when the

skin or mucous membrane is not intact.

5. The general opinion is that the condition is irremediable. The
conclusions drawn from this paper warrant a more hopeful prognosis.

' .Journal of the American Medical Association, .June 2, 1917.
" Ibid., July 14, 1917.
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6. Local measures, such as hlisteriug au<l electrolysis, are possibly of

some value iu causing an inflammatory reaction that favors absorption

of the silver deposits.

7. The lu'xamcthylcnaniin treatment should be given a trial in every
case of argyria due to organic sihcr compounds.
Silver Nitrate. In the treatment of ulcerative stomatitis an<l Vin-

cent's angina, Ramond^ recommends the following treatment: The
patient first gargles with a 1 per cent, solution of cocain. In fi\'e min-
utes the ulcerated cavity can be cleaned out with a bhmt curette or

a hard brush. If there is slight hemorrhage, this can be arrested by
having the patient gargle with a solution of hydrogen dioxide. The
cavity of the ulcer is then dried with cotton and touched with a tampon
moistened with a 1 to 50 solution of silver nitrate. This procedure
should be repeated daily for se\eral days.

Syme- has treated S cases of asthma by the direct application of

silver nitrate (10 per cent.) with the aid of the bronchoscope. The
main bronchi and entrances of the secondary bronchi are so treated.

A mixture of cocain and epinejArni is applied in advance of the tube.

Th's mixture might be a])plicable in cases of l)ronchicctasis.

Sodium Cacodylate. Claims have been made that this drug is an effi-

cient remedy in syphilis. H. X. Cole,-' after an experience with the
drug, was able to confirm the contention of Nichols and others that it is

worthless as a spirocheticide. At the utmost it has perhaps a slight

action on the papular and luxlular s^-philids, but in no case is it to be
compared with even mercury and iodide alone. In cases of sjqjhilis

with mucous patches, it is worse than useless. In no instance was a
positive blood Wassermann reaction changed to a negative one by its

use. As many physicians are using sodium cacodylate in the treatment
of syphilis, and as there is, in addition, a widely advertised preparation
on the market called venarsen, which has as its main constituent sodium
cacodylate. Cole warns against their use.

Sodium Succinate. In a study of the effect of the subcutaneous
administration of this drug, Hammett and Kessler^ found that, in doses
of 0.1 c.c. of a 1 per cent, solution, there was an increase in the leuko-

cyte content of the blood of both normal and pathological persons.

In an investigation of the action of sodium succinate, Salant and
Schwartze^ found that strong and medium concentrations of the drug
generally caused stimulation of the intestines, the effect on the small
intestines being the more marked.

Strophanthin. IIa\-^ states that the onset of cardiac failure, espe-

cially when associated with auricular fibrillation, is sometimes so sudden,
and the downward progress so ra])i<l. that oral medication may prove
too slow to be of any service. P'urthcrmore, the patient's stomach may
not tolerate any of the digitalis group. In such cases, strophanthin

' Progres Mddical, December 20, 1916. ^ British Medical Journal, June 30, 1917.
' Journal of the American Medical Association, December 30, 1916.
' Ibid., .July 17, 1917.
^ Journal of Pharmacology and Experimental Therapeutics, June, 1917.
^ Liverpool Medico-Chirurgical Journal, 1916.
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injected into a vein produces immediate slowing of the heart and a

rapid amehoration of the patient's condition. Hay beHeves this

procedure has saved many lives.

Theocin. In a study of the diuretic effects of theocin, Christian^

found that in patients with acute nephritis or chronic nephritis or cardio-

renal disease with slight or no edema the drug has little or no thera-

peutic value, inasmuch as diuresis is not constantly produced. Further-

more, the elimination of nitrogenous substances quite often is slightly,

if at all, increased, and renal function is frequently decreased after

giving theocin.

In cardiorenal cases with marked edema, theocin is of therapeutic

value, because it produces, especially in conjunction with digitalis, an
active diuresis with increased sodium chloride elimination, which decreases

edema, a troublesome feature in these cases. As there is evidence that,

following diuresis, renal function is depressed. Christian advises an
intermittent usage of theocin rather than its continual administration

in cardiorenal cases with edema.
Tobacco. To what extent the use of tobacco is harmful is problem-

atical; that is, the moderate use of tobacco. Physicians themselves hold

very divergent views on the subject. There can be no doubt that the

use of tobacco is often prohibited on general principles, and with no
very definite idea as to whether its use is contributing to the patients'

ill health or not. One is probably safe in saying that its use is advised

against quite as often unnecessarily as the reverse. Thompson and
Sheldon- have made some interesting observations on the effect of tobacco

on the blood-pressure. Summing up their conclusions, it would appear

that when a man has a constantly high blood-pressure the use of tobacco

is inadvisable. So far as its use by healthy individuals is concerned

it is questionable whether it can be considered harmful if used moder-
ately. And in interpreting the term "moderate," the strength of the

tobacco, the constancy of its employment and the susceptibility are

to be considered in each instance.

Trional. A case of chronic poisoning with this drug is reported by
von Xoorden.^ The patient was a woman, aged sixty-eight years, who
for twenty years had been taking from 10 to 15 grains of trional about

twenty times a month on retiring. She finally developed the following

condition: weak heart action, malaise, weakness, anemia, and poly-

neuritis. She ascribes the absence of skin disturbances to the fact that

she kept indoors and was thus shielded from the sunlight. Usually in

cases of this kind they present methemoglobinuria and nephritis which
this indoors-keeping woman escaped, although the urine was cherry-red

for a time.

Thymol. The use of this drug in the treatment of trichinosis is

reported by Booth, Goehring, and Kahn.** They divide the treatment

of trichinosis into two stages: (a) The period when the parasite is

1 Archives of Internal Medicine, November, 1916.
2 New York State Journal of Medicine, 1917.
^ Therapeutic Monatshefte, September, 1916.
^ Journal of the American ^ledical Association, December 30, 1916.



VACCIXES 449

witliin the luineii of the intestine, and (h) tlie period when it is witliiu

the muscles and tissues of the body. In tlie first ])eriod the drug is

used as an anthelmintic in the same way as in uncinariasis. It is obvious

that in the second stage some other method must be employed. The
authors devised the following plan: Fifty grains of thymol were dis-

solved in 50 c.c. of sterile olive oil which had been autoclaved for several

minutes. The solution was then sterilized and used. The patient was
given from 2 to 3 c.c. of this solution subcutaneously or intramus-

cularly daily for seven days. It was theii discontinued for several days

and again repeated.

The patient had a septic temperature ranging from 99° to 103° F.

He was listless and complained much of pain and swelling imder the

eyes. On treatment with th^auol the temperature quickly subsided;

the pain in the muscles and the swelling of the conjunctiva disappeared,

and the patient became normal mentally. He was discharged from the

hospital cured. The patient felt no discomfort. A rash appeared on

the palmar surfaces of the hand, which cleared up when the drug was
sto])ped.

Vaccines. In spite of the fact that the use of vaccines require a just

appreciation of their limitations and dangers, this method of treatment

is being constantly used by those with little or no knowledge of the

subject. L). J. Davis^ emphasizes the fact that an enormous number of

patients are now being treated throughout the country by this method.
Much of it will be done by inexperienced men, and no doubt v^e may
expect some serious accidents to occur. He urges that it is necessary

to take a conservative stand in the administration of these prepara-

tions and to advise strongly against the use of all sorts of unstandardized

bacterial products which are now offered to the profession. Further-

more, it is essential to keep in mind that the important domain of

vaccines is protective and not curative, according to present data.

In diseases of the ear, nose, and throat, Coates- feels that although

vaccines have not fulfilled all of their early promise they offer an addi-

tional method of combating infections in these regions. In the treat-

ment of ozena he is of the opinion that vaccine therapy might solve a

problem which has been puzzling clinicians for years.

Wayson' states that the diseases which are perhaps most detrimental

to the efficiency of military bodies are those of the intestinal tract. To
the ubiquitous dysentery and typhoid fever are added in Europe the

paratyphoid fe\er and cholera. The problems involved in the attempt
to immunize soldiers against these diseases have been summarized by
Theobold Smith as follows: The object of immunization is to raise tlie

resistance of the body. No kind of ^•accination is in\ariably and com-
pletely protective. We may, however, hope to convert a fatal into a

non-fatal attack, a mild attack into one so mild as to remain unrecog-

nized, or into complete protection. The essential factor to be kept in

mind is to raise such resistance with the least injury to the subject.

' Journal of the American Medical Association, January 20. 1017.
- Ibid.

'
^ Ibid.. July 2S, 1917. •
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There is a clearly marked distinction between groups of organisms
as to the capacity of the hosts to be immunized experimentally. The
object of immunization is to suppress the invader; the problem under-
lying is to find the precise aggressive weapons which prevent the invader
from multiplying.

Typhoid .\xd Paratyphoid Vaccixatiox. Wayson points out that
the separation of typhoid fever into three distinct infections was effected,

but the prevalence of paratyphoid infections and the interrelations of

typhoid and paratyphoid have become of great importance during the
present war. Widal and Salimbeni^ state that in the beginning anti-

typhoid inoculation alone was practised in France, but it soon became
evident that a combined vaccine was needed to add protection against

paratyphoid.

As regards the dosage of these mixed vaccines, ^Yayson2 states that
the practice varies. By mixed vaccine he has reference to one composed
of typhoid and paratyphoid A and B; by triple simultaneous vaccine

three injections are given: one of typhoid, one of paratyphoid A, and
one of paratyphoid B. If the vaccine is mixed (equal parts of typhoid,

paratyphoid A, and paratyphoid B) the first dose consists of 500.000

millions and the second of 1000 millions. Widal and Salimbeni state

that the French mixed ^•accine contains 10 billion organisms to each
3 c.c. Two injections are given, 1 c.c. and 2 c.c. successively, with an
interval of a week. If only one injection can be given they recommend
the use of 1.5 c.c. of the vaccine.

In addition to a triple mixed vaccine a tetravacciuc has been used.

This consists of tj^Dhoid and paratyphoid A and paratyphoid B and
cholera. Mendelson^ has given his experience with this combination.

He and his colleagues inoculated in Serbia more than 120,000 soldiers

and prisoners, and also some of the civil population. From this experi-.

ence he draws the following conclusions: (1) That it has been positively

demonstrated that animals inoculated with more than one species of

bacteria, within limits, developed agglutinins and immune bodies for

all the species injected, the amount of such being not distinctly inferior

to that observed in control animals inoculated with one species only.

(2) The inoculation of a combined vaccine is harmless. They had no
septic or other accidents in any of the more than 50,000 men inoculated,

thus entailing more than 100,000 injections. They have never discov-

ered any really serious reactions, either local or general, the inoculated

persons being, as a rule, able to attend to their duties in from twenty-
four to forty-eight hours after injection. (3) The inoculated persons

developed protective substances for the four organisms—typhoid, para-

tjy'phoid A, paratyphoid B, and cholera. The amount of agglutinins,

present for each of the four organisms is practically the same as in

control individuals inoculated with a single organism. (4) The tetra-

vaccine should be used as a matter of routine to inoculate the troops,

greatly exposed as they are to these four diseases. Its use renders it

^ La Presse Medicale, 1917, xxv, 1. - Loc cit., discussion.
' Military Surgeon, October, 1916.
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possible to <^i\c simultaneous protection for the four maladies by a

simple and rapid i)r6ce(lure.

In writing of the curative use of stock ti/plioid vaccine, Whittington'

concludes that it cannot be recommended for the following reasons:

The vaccine neither shortens nor reduces the number of complications

in even that class of case which is likely to do well; there is a decided

suspicion that the vaccine increases the incidence of hemorrhage;

finally', it is in the very type of case in which aid is so much needed

that the vaccine is most disappointing.

Although the reaction following the use of typhoid vaccine subcu-

taneously may make the patient uncomfortable for some hours, it is

rarely serious. An instance of an unusually severe reaction has been

reportetl by Lintz.^ Twenty minutes after the first dose the patient

was seized with sudden weakness, violent shaking all over the body
and a throbbing headache. The continued vomiting set in. There was
soreness all over the body and the joints very painful. The temperature

rose to 103° F. and the pulse-rate to 100 (normal 60). These symptoms
continued for forty-eight hours during which time the patient was
apathetic. The lu-ine was red and contained blood. The temperature

continued high for three days. On the second day the spleen became
palpable and the superficial lymphatic nodes enlarged. Lintz cites

this case in order to emphasize the necessity of instructing patients

to go home and not to their vocations—otherwise one riuis the risk of

submitting the patient to considerable danger.

In view of the frequency of institutional epidemics of ti/pJioid fever,

Newcomb'^ believes that the preferable way is. to prevent their occur-

rence by means of general immunization whenever typhoid fever exists

in the vicinity or on the advent of the first suspicious resident case.

An even better plan is the routine inoculation of all new patients and
employees.

Whooping-cough. lieports on the efficacy of pertussis vaccine are

not in agreement. Luttinger,* who had charge of the whooping-cough
clinic of the Department of Health, New York City, obtained results

favorable to the use of the vaccine. It is his belief that the results

obtained at the clinic, and by o\er 180 private physicians and health

officers, would warrant the routine use of the vaccine for both curative

and prophylactic purposes. The best time to institute the vaccine

treatment as a curative agent is the first and second week of the

paroxysmal stage.

Bloom^ thinks the treatment effective, providing the procedure is

correct. He advises a large initial dose, not less than 120,000,000;

increase 60,000,000 for each succeeding dose, and give maximum quan-

tity e\ery other day until one of the marked symptoms show an appre-

ciable improvement. Continue the injections every three or four days

until cured. As Hare has pointed out, one of the practical difficulties

1 Journal Royal Medical Corps, October, 1916.
2 Journal of the American Medical Association, May 5, 1917.
» Ibid., December 9, 1916. * Ibid., May 19, 1917.
' New Orleans Medical and Surgical Journal, September, 1916.
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in private practice is the objection of both mother and child to repeated

needhngs.

Caronia^ reports 155 children treated with vaccine. Of this number
he states that 61.28 per cent, were cured; 32.25 per cent, improved;

and only 6.45 per cent, were uninfluenced by the treatment. Some of

the cases required only three to fi^'e injections; others received as high

as ten. The disease had been from five to forty-five days in all but

three, and a large number of the children were less than one year old.

Abt- is of those who consider that the vaccine treatment of whooping-

cough is still under consideration.

Von Sholly, Blum and Smith^ in their investigation of the result of

vaccine treatment are not much impressed. They believe that more
observations and more critical observations with controls for compari-

son must be made before the value of the vaccine can be determined.

They state that at present the statistics are largely based on the reports

of the parents and that one must not be too ready to accept favorable

"impressions."

Vulvovaginitis. Condat* has now used antigonococcvs vaccine in

forty little girls suffering from this complaint. She says that the vac-

cine has been constantly effective. Her experience is not in accord

with others, who, for the most part, have found this method only occa-

sionally beneficial. The treatment of vulvovaginitis in children is

difficult and usually a prolonged affair. The best results have been

obtained by means of cleanliness. The children should receive a daily

douche of some mild antiseptic solution, such as creolin. In some

cities special clinics are a^"ailal)le. Many cases are also treated by the

Visiting Nurse.

Pyorrhea Alyeolaris. INledalia^ considers the various means for

combating this condition. He does not go into details as to the dental

measures needed, as he always depends on the dentist for this phase of

the treatment. As to emetine, he believes that any benefit derived from

this drug can be ascribed to its hemostatic and bactericidal properties

and not to its effect on the endameba which may be present. Person-

ally, he has had no occasion to employ the drug, as autogenovs vaccines

have given him the desired results. He has had a number of patients

referred to him for vaccine treatment in whom emetine had been used

without results-— the loose teeth were still loose and the pockets

contained pus, bacteria and in some instances endamebse.

Septic Wounds. In the treatment of septic wounds, Swan'' states

that the greatest value of vaccine therapy is in the treatment of compli-

cated septic fractures of the long bones and fractures which open into

joint cavities. He employs a polyvalent proteus and mixed strepto-

coccus vaccine. After two or three days he freely opens the wound to

secure adequate drainage, approximates the fragments and removes

1 Pediatria, June, 1917. ^ Archives of Pediatrics, December, 1916.

2 Journal of the American Medical Association, May 19, 1917.
^ Archives de medicine des Enfants, May, 1917. /

^ Boston Medical and Surgical Journal, September 14, 1916.
^ Lancet, October 7, 1916.
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those fragments Avliich arc muloubtedly separated. He also takes

advantage of the opening of the wound to further bacteriological

studies. Swan states that one of the features of cases treated by this

l)()lyvalent vaccine is the freedom from secondary hemorrhage.

Veratrone. Ilaultain,^ who has previously written on the use of this

drug in the treatment of eclampsia, has contributed another paper on

the subject. He reports 38 consecutive cases of eclampsia treated with

veratrone. lie considers it of the utmost value in the treatment of this

condition. After the initial dose, subsequent doses should be regulated

by the blood-pressure.

X-rays. Malignant Disease. In the section on liadlmn mention

was made of the fact that in malignant growths there is usually an out-

wandering of cancer cells into the tissues adjoining the tumor. In order

to kill these cells, both radiiun and the .r-rays are recommended. Both

these agents are used as a postoperative measure in order to prevent or

minimize recurrences. Based on his long personal experience, Beclere-

states he has never found radiotherapy to be dangerous except when
the dose is excessive. Given in a dose well calculated it never does

harm. Even with excessive dosage he is of the belief that there is no

danger except for the skin, although it might be unwise to push exposures

to the spleen and thyroid gland beyoufl the point where the desired

result has been attained. On the other hand, exposures of uterine

fibromas or the ovaries do not entail any danger for the normal tissue

of the uterus or the organs in the immediate vicinity, especially the

bladder and intestines. He states that over ten years' experience has

failed to reveal anything suggesting that a cancer can be aggravated

by the exposures or its generalization hastened. Tn regard to the

repeated acute radiodcrmatitis on the hands of rontgenologists and

which may develop into an epithelioma, Beclere believes this to be due

to repeated irritation of the skin just as repeated irritation of the lips

or tongue may cause cancer in smokers. Finally he expresses the

opinion that all irritations of the skin and mucous membrane;^, which

cause interference with their nutrition, especially persisting ulceration,

open the portals to the mysterious agent of cancer. Insofar as the

a--rays are concerned, however, there is nothing known that would

justify the fear that radiotherapy applied to sound skin might generate

a cancer in subadjacent tissues.

In an analysis of 100 consecutive cases of carcinoma of the breast,

Oliver^ recommends postoperative rontgen-ray treatment. Occasion-

ally treatment by the .r-pays brings about marked retrogression of the

growth independently of operative interference. Chilaiditi^ reports an

inoperable case of carcinoma of the breast in which complete retro-

gression occurred under intensive cross-fire exposure of the rontgen

rays. In this case the cancer developed rapidly in the sixth month of

pregnancy. The gro^^'th infiltrated the breast and was quite hard.

• Edinburgli iNIcdical Journal, December, 1916.
2 Paris Medical, June 2, 1917. ' Annals of Surgery, .Januarj', 1917.
•• Grece IMedicale, xviii, No. 5-6, 1016; Journal of the American Medical Associa-

tion, October 14, 1916,
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The IjTuph nodes in the axilla and in the supraclavicular and subcla-

vicular regions were enlarged. In addition, there was a strong suspicion

that the mediastinal l\Tnph nodes were enlarged. In giving advice

as to the use of the .r-rays in malignant disease, practically the same
rules hold true as for radium (see section on Radium).

In a series of 35 cases of lym'phosarcovia, Holding^ had the unusual
opportunity of comparing various methods of treatment—operative,

autogenous vaccine, mixed toxin (Coley's fluid), radium, .r-rays. Five
patients were treated by means of the .r-rays alone; of these, 1 has been
sjanptomatically well for three years; in 2 the masses disappeared, but
later appeared in other parts of the body, and both patients are now
dead; the other 2 are unimproved. Twenty-three patients were treated

with massive doses of the .r-rays in addition to other methods; of these,

15 were improved. Two patients were treated with radium alone;

1 has been free from symptoms for a year; the other improved for a

time but later died. Seven were treated with radium in conjunction
with other methods. One of these has been free from symptoms for

one year; 6 were improved.

Uterine Fibroma axd Uterine Hemorrhage. The \alue of the

.r-rays in the treatment of uterine hemorrhage is now quite generally

acknowledged. Beuttner- reports 32 cases of uterine fibromas and 12

of uterine hemorrhage treated by means of the rontgen rays. Although
he believes that operative measures are preferable, especially when it

is necessary to relieve the patient as soon as possible and with the

least expense, the .r-rays are a most valuable resource when, for any
reason, operative interference is impracticable. In a communication
from the Freiburg Gynecologic Clinic, Friedrick and Kronig^ state that

they have adopted a single exposure of the .r-rays in the treatment of

hemorrhagic uterine affections. This they believe to be preferable to

any other method. The gauge of the treatment are the iontoquan-

timeter findings.

Seits and Wintz^ also advocate a single exposure in cases with hemor-
rhage due to fibromyomas or to the climacteric. They employ a

single intensive through a 0.5 mm. zinc filter. This allows of twice the

dose practicable with an aluminum filter. Several fields are exposed,

each field taking about an hour. In very sensitive patients the dose

is divided, giving a fraction of the total dose at two or three

sittings.

Klein,^ in the treatment of uterine neoplasms, combines the .r-rays

with radium and radio-active substances, and a preparation of radium-

barium selenate injected intravenously. The exposures are made about
once a month until there is no more clinical evidence of cancer. Of 92

patients with inoperable malignant disease of the uterine cervix, 18.5

per cent, have had no further sign of trouble. The interval ranged from

four months to three years.

1 Annals of Surgery, June, 1917.
^ Revue m6dicale de la Suisse romande, September, 1916.
' Munchner ined. Wchnsclir., October 10, 1916.
^ Ibid., December 19, 1916, « jbid., December 26, 1916.
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Exophthalmic Goitre. In many cases of exoplithalmic goitre the

x-rays give excellent results. The erapUnTnent of the a:-rays in this

disease was suggested by the fact that the rays are known to have a

selective action upon glandular tissue. Aiken' in discussing the various

methods of treatment states that excellent results have been reported

by Kienbock, Nagelschmidt, Dawson and others. Some believe that

patients suffering from this condition should always be submitted to a

preliminary treatment with the .r-rays before operative interference.

It is believed that this plan will materially reduce the operative mor-
tality. INIeans and Aub- conclude, from their experience that in certain

cases, particularly the less severe ones, the .r-rays alone may cause a

definite decrease in the metabolism, in fact, that it may be brought to

normal; that in certain cases treatment by means of rest plus the

a-rays there was more improvement than could be accounted for by
rest alone; and. finally, that in other cases, usually severe in type, there

is not the sligiitest improvement, even though complete rest is com-
bined with prolonged irradiation. Fischer^ gives an excellent historical

review of the application of the rontgen rays in the treatment of exoph-

thalmic goitre. In his opinion the treatment is logical, as we know that

the action of the rays causes a destructive action on the gland and thus

reduces excessive th^Toid secretion.

Aside from operative interferences, Fischer believes that rontgeno-

therapy is far more effectual than all other measures combined. In a

comparison of results obtained by thjToidectomy and rontgenotherapy,

he found that 82 per cent, of cases were materially improved or per-

manently cured by thjToidectomy, and that SU per cent, were cured

or improved by the .r-rays. An advantage in favor of the .r-rays is that

this method of treatment is comparatively harmless, while th^^Toidec-

tomy shows a mortality of between 5 and G per cent.

Fischer has treated 94 cases of exophthalmic goitre and 37 of simple

goitre with the .r-rays. FositiN'e benefit was obtained in from 77 to 80

per cent, of all the cases, while no improvement took place in the

remainder. A complete subsidence of all objective and subjective symp-
toms of exophthalmic goitre was realized in 15 cases. Some of the others

showed various degrees of improvement and some showed no improve-

ment. The thyroid subsided to normal in 22, and in fully two-thirds

of the remainder became much reduced in size. The exophthalmos was
the most refractory s\iuptom.

My personal experience has been small, but it agrees with that of

Fischer. In a very severe case recently under observation, marked
relief from the tremor, tachycardia and especially the nervousness,

followed these courses of treatment but they always recurred. This

case has been advised to have a thyroidectomy done.

Thymus Gl.vnd. Another of the glandular structures which responds

quickly to the influence of the .r-rays is the thjinus. Friedliinder*

1 New York Medical Journal, July 8, 1916.
2 Journal of the American Medical Association, July 7, 1917.
2 Ugeskrift for Laeger, October 5, 1916; Journal of the American Medical Associa-

tion, December 2, 1916.
* American Journal Diseases of Children, July, 1917.
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emphasizes three facts with reference to enlargement of the thymus:

(1) the condition is much commoner than is ordinarily supposed; (2)

the diagnosis can be made definitely by means of simple physical exami-

nation and the rontgen rays
; (3) in the a'-rays one possesses a therapeutic

agent, which, in itself, will effect a ciu^e in the vast majority of cases.

Skin Diseases. Knowles and Ludy^ emphasize the prevalence and
the chronicity of ringworm of the scalp. As a result of their experience

in the treatment of 83 cases, they express the opinion that the use of

the .T-rays is a step forward in the cure of this very chronic and trouble-

some affection.

Le Fevre- states that for some years past he has had excellent results

with the rontgen rays in the treatment of acne. He feels that the

results justify the case, the time and the expense required for this method
of treatment.

Yeast. In the treatment of infantile scurvy, Iless^ has demonstrated

that yeast is of no value either as a prophylactic or as a curative dietetic

agent. He did find, however, that it possessed some value as a stimu-

lant to growth, when added to the milk in the form of the fluid autolyzed

yeast or given to older infants as a desiccated powder.

Zinc, The belief that pyorrhea alreolaris is caused exclusively by
amebas has been abandoned, and it is now recognized that while these

organisms are often present, they play a comparatively minor role in

the causation of this trouble. Harris^ states that among the conditions

which have been advanced as being causative agents may be mentioned

syphilis, rheumatism, liver affections, and auto-intoxication. These

conditions lower the general resistance and allow the bacteria, wdiich

are constantly in the mouth, to become active. Treatment directed

toward the correction of a systemic disease is therefore a necessary

part of the treatment.

In the treatment of i)iterstitial yingiritis, Talbot^ states that the first

symptom is bleeding of the gums after the slightest injury. Local treat-

ment should be started immediately with several local applications of

tincture of iodine. If the gums are congested, scarification may be

practised, and, in addition, festoons of loose tissue which hang down
between the crowns of the teeth should be removed. Loose teeth

should be pulled. For disinfecting, astringent purposes, the following

preparation is recommended:

Water 10 parts

Zinc chloride 15 "

Iodine 25 "

Glycerin 10 "

This preparation is applied to the gums, teeth, and mucous mem-
brane by a long, slender applicator with cotton wound around the end.

It should be applied every other day and is not to be used by the

patient.

1 Pennsylvania State Medical Journal, February, 1917.
2 Ohio State Medical Journal, February, 1917.
3 American Journal of Diseases of Children, January, 1917.
^ Journal of the American Medical Association, February 10, 1917. * Ibid.
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The following prepunitioii should he used hy the jxiticut three times

a day.

Zinc sulplioc-irboLito 00 grains

Ak'iihol 1 ounce
Dislillcil water 2 ounces
True oil of wintergreen 8 drops

The patient's jjeneral health should be considered. This is ([uite as

important as the local treatment.

The use of chloride of zinc in uterine hemorrhage is recommended by
Boldt.^ Me uses it in all instances of severe bleedin<^, whether due to

metro-endonietritis or simple endometritis, but particularly when caused

by interstitial myomas of small size. Boldt states that he employs a

50 per cent, solution of the zinc more frequently than weaker solutions.

Care must be taken to avoid having the drug come in contact with the

cervical mucosa lest a stricture result. The injection is made with a

special syringe. One application once in four weeks usually suffices to

control the bleeding. From four to twelve applications are usually

needed. Boldt emphasizes the fact that one should always be sure that

tlie l)leeding is not caused by malignant change of the endometrium.

1 Journal of the American Medical Association, March 17, 1917.
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Abdominal wounds, 2'.M

Abscess of liver, emetine in, 407
Acet3-lsalicylic acid, 371
Achylia gastrica, 44

etiology of, 44
treatment of, 45

Acidosis, 127
Acne vulgaris, gastro-intpstinal findings

in, 77
x-rays in, 456

Aconite, 365
Adrenalin, 365
.\lbuminuria from salicylates, 436
Alcohol, 366

effect of, in impairing finer move-
ments, 366

on respiration in men, 3()7

on stomach, 30
Alpha-iodine, 414
Ah^pin poisoning, 205
Ambulance, field, 222

motor, 222
trains, 229
zone, field, 226

Amebiasis, emetine in, 407
Amenorrhea, functional, corpus liiteum

in, 382
Ammonium cUoride, 367
Amputation of foot, 359
Analysis, fractional, in diseases of stom-

ach, 26
Anemia, arsenic in, 371

blood scrum in, 373
Aneurysm of renal arterj', 151
Angina pectoris, aconite in, 365

Vincent's, 22
silver nitrate in, 447

Angiomas, quinin and urea hj'dro-
j

chloride, 432
Ankle, mechanical treatment of fractures

of. 311
Ankylosis following gunshot injuries of

joints, position of election for, 316
Antidiphtheritic serum, 438
Antidysenteric sermn, 438
Antigonococcus vaccine, 452
Antimony, 368
Antipneumococcic serum, 439
Antipoliomyelitis serum, 442
Antirabic serum, 443
Antitetanic serum, 444
Apocodeine, 370
Appendicitis, HI

Appendix, vernriiform, 111
Argyrol, 446
Arm, upper, mechanical treatment of

fractures of, 312
Arsenic, 370
Arterial hypertension, digitalis in, 401
Arthritis deformans and intestinal infec-

tion, 114
Ascaris lumbricoides, chenopodium

against, 380
Aspirin, 371
Asthrna, horse, horse serum in, 373

pituitary extract in, 429
silver nitrate in, 447

Auricular fibrillation, digitalis in, 400

B

Bacillus bulgaricus in bladder infections,
166

Bacteriology, surgical, 362
Base hospital, 222
Battalion-regimental aid post, 223
Benzol, 371
Bichloride of mercury poisoning, 417
Bile, reflex of, and pancreatic juice, 83
Bismuth, 372

iodoform-paraffin paste, 372
poisoning, 372

Blackwater fever, quinin in, 431
Bladder changes due to lesions of central

nervous system, 163
diseases of, 153
infections, Bulgarian bacillus in, 166
obstructions at orifice of, 166
traumatisms of, 159

treatment of, 161
tumors of, 153

malignant, radium in, 155
treatment of, 154

wounds by projectiles, treatment of,

163
Blastomycosis, tartar emetic in, 368
Blood-pressure, elTect of pituitary extract

upon, 429
serum, 373

Bloodvessels, injuries of, 361
Boils, 248
Bone grafts, 322

transplantation of, 322
Books on military medicine and sur(ier\-.

207
Boot, marcliing, 339
Boric acid, 374
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Bowels in gastric ulcer, 56
British army medical service, 220
Bromides, 374
Bromoform, 376
Bronchitis, chronic, ammonium chloride

in, 367
Bulgarian bacillus, 376
Burns, horse serum in, 374

Cacodylate of sodium, 447
Caffeine, 377
Calculi, multiple, spontaneous exclusion

of kidney by, 133
prostatic, iSO

Calomel, 422
Camphor, 377
Camps, medical officers' training, 209
Cancer, uterine, radium in, 435
Carbohydrate intolerance, 393

restriction in gastric ulcer, 61

Carbon monoxide poisoning, oxygen in,

424
Carcinoma of breast, .r-rays in, 453

developing on a diverticulum, 100

of esophagTis, 25
gastric, 69

diagnosis of, 69
etiological relationshiji between

gastric ulcer and, 72
occult bleeding in gastric ulcer

and, 70
blood in differentiation of,

69
operative statistics of, 72
])olypus, 70
value of dissolved allnnnen test

in, 70
CardiovascuJar disease, digitalis in, 400
Carrel course of instruction in war sur-

gery at Rockefeller Institute, 290
method, literature favorable to, 293

substitutes for, 294
wound treatment, 262

Casualty clearing station, 228, 229
Catarrh, aconite in, 365
Chaulmoogra oil, 378
Chenopodium, 379

oil of, poisoning by, 381
Chest wounds, 237
Cholecystectomy versus cholecystotomy,

93
Cholecystitis and gall-stones, etiology of,

86
Cholelitliiasis, dietetic management of

hypercholesterolinemia in, 88
Chronic cystitis, 157
Circumcision, ritual, tuberculosis follow-

ing, 186
Claw-foot, 334
Coagulose, 373
Coley's fluid, 381
Colic, pancreatic, due to stone, 98
Colitis, 99

chronic, from an .c-ray stand-point,

99

Colon bacilli to antagonize pathogenic
organisms, 102

Colonic dilatation, Ill-

Congestion, aconite in, 365
Constipation and intestinal infection in

epileptics, 103
apocodeine in, 370

Corpus luteum, extract of, 381
Cretinism, iochne in, 414
Culture medium, new, for gonococcus,

206
Curettage, postabortion, pituitary extract

in, 427
Cyanocuprol, 383
Cymarin, 384
Cyst, hydatid, 148
Cystitis, chronic, 157

hexamethylenamin in, 411
Cystography, 165
Cysts of liver, 97

Dakin's solution. 275
Diabetes, gastro-intestinal manifestations

of, 78
insipidus, pituitary extract in, 428
mellitus, dietetic treatment of, 395

Diarrhea, infantile, Bulgarian bacillus in,

376
Diet, 384

possibility of lowering gastric acidity

by, 43
Dietetic management of hypercholes-

terolinemia in cholelithiasis, 88
Digestive tract, diseases of, 17

Digipuratum, 399
Digitalis, 399
Diphtheria bacillus carrier, kaolin in, 415
Disabilities of knee-joint, 325
Diseases of bladder, 153

of penis, 181
of prostate gland, 168
of urethra, 181

Diverticulitis, 99
abscess formation in, 100
obstruction in, 100

Diverticulum, carcinoma developing on,

100
of duodenum, 81

Drainage, renal, preliminary, 152

ureter catheter, 136
Dressing, field, first, 224

station, 222
advanced, 228

Dropsy, calomel in, 422
cymarin, 384

Duodenal infusion, 80
lavage, 79
regurgitation, 29
sj'philis, 82
ulcer and its gastric repercussion, 83

with anaclilorhydria, 82
Duodenum, congenital stenosis of, in

adult, 84
diseases of, 79
diverticulum of, 81
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Duodenum, stomacli and, spasm of, 11

Dysenterj% 108
amebic, 110

emetine in, 403
and dysenteriform diarrhea, 100
etiolo}j;y of, 108
intestinal catarrh, typlioid, and

mixed infections, 10!)

kaolin in, 415
Dysmenorrhea, corpus hitcum in, 383

E

EcHiNOCOCCtJS cyst of liver, 97
Eclampsia, veratrone in, 4r)3

Effusion, recurrent, into knee-joint, 327
Egg anaphyhxxis, 392
Ell)o\v, mechanical treatment of fractures

of, 313
Electricity, 402
Electrochemical iodine in urethral infec-

tions, 200
Emetine, 403

toxic effects of, 403
Emetine-bismuth iodide, 406
Entameba histolytica, carriers of, clieno-
podium in, 379

Enteritis, follicular, emetine in, 407
Eosinophilia in hypertrophj- and car-

cinoma of prostate, 179
Epidemic ulceromembranous stomatitis,

22
Epileps}', bromides in, 374
Epileptics, constipation and intestinal

infection in, 103
Epispadias, 196
Esophagus, carcinoma of, 25

diseases of, 25
Espundia, tartar emetic in, 368
Ether, 409
Ethylhydrocuprein, 423
Evacuation hospital, 222
Exfoliating gastritis, 42
Extract of corpus luteum, 381
Eye, pneumococcus infections of, opto-

chin in, 424

Fat as a hemostatic in renal and pros-
tatic surgery, 203

intolerance, 394
Feeding in gastric ulcer, 53
Feet, care of, 348

sore, 248
war injuries of, 356

Femur, fracture of, 233
Fever, trench, 248
Fibroma, uterine, x-rays in, 454
Field ambulance, 222
First aid in bleeding, 243

in broken bones, 245
in burns, 246
for trenches, 242
in industries, 217
package, 219, 241

First aid in suffocation, 246
in unconsciousness, 246
in war, 23S
in wounds, 242

field dressing, 224
I'istula, urethrorectal, 190
Kitting of shoes and care of feet, 348
Flat-foot. 330

acute, 330
diagnosis of, 334
due to spasm of perinei, 333
rigid, 332

Food values, 385, 392
Foot, amputation of, 359

claw-, 334
flat-, 330

acute, 330
diagnosis of, 334
due to spasm of perinei, 333
rigid, 332

inspection, preliminary, 351
soldier's, 330, 348

deformities of, 330
disabilities of, 330

trench, 358
Fracture, 232

of femur, 233
general treatment of, 233
of head, 236
of humerus, 233
indications for amputation after, 235
knee-joint, 235
marching, 356
of spine, 237

of tibia, 328
Fractures of astragalus, 357

malunited, ununited, and compound,
320

mechanical treatment of ankle, 311
elbow, 313
hand, 314
hip, 302
lower leg, 311

spine, 301
middle and lower thigh, 304
pehis, 301
Thomas's splint in, 304
under war conditions, 300
upper arm, 312
wrist, 314

of OS calcis, 356
Fresh air, 409
Frost-bite, 237

preventive measures, 237
Fuchsin in urologN', 204
Funmculosis, boric acid in, 374

Gall-bladder diseases, 84
diagnosis of, 90

gastric symptoms in, 91
law of contrary innervation in,

84
insect in, 93

carriers, 93
Gall-stones, etiology of, 86
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Gall-stones, x-ray diagnosis of, 92
Gangrene, gas, 231
Gas gangrene, 231

poisoning, 238 •

Gastric acidity, possibility of lowering,

by diet, 43
affections, diagnosis of, without a

stomach-tube, 29
carcinoma, 69

diagnosis of, 69
etiological relationship between

gastric ulcer and, 72
occult bleeding in gastric ulcer

and, 70
blood in differentiation of,

69
operative statistics of, 72
polypus, 70
value of dissolved alljumen test

in, 70
conditions, classification of, 34

due to nitrogen retention of

blood serum, 43
contents, 31

bactericidal properties of, 31
disease, clu-onic, 34
function in pulmonary tuberculosis,

76
pain, its time in relation to gastric

adhesions, 31

secretion, 32
syplulis, 73

as a factor in vague gastric

disorders, 75
diagnosis of, 75
producing hour-glass contrac-

tion, 76
statistics of, 73
treatment of, 75

ulcer, 49
diagnosis of, 49
hemorrhage in, treatment of,

56
origin ol, 49

trophic element in, 49
paraffin oil in, 425
perforated, 64

symptoms of, 65
treatment of, 50

bowels in, 56
carbohydrate restriction in,

61
keejjing stomach empty in,

53
limitation of overproduction

of gastric acid, 54
local applications to abdo-
men in, 52

mouth feeding in, 53
rectal feeding in, 53
rest in bed in, 52

stomach in, 52
Smitliies's chetetic regime in,

66
sugar diet in, 58

Gastritis, exfoliating, 42
Gastro-enterostomy, physiology and

pathology of stomach after, 67

Gastro-intestinal disease, infection as
applied to, 36

nasopharyngeal infection as
a cause of, 78

findings in acne vulgaris, 77
manifestations of diabetes, 78

Gastroduodenal diagnosis, use of poly-
gram in, 80

Gastroptosis, 76
Genitalia, ulceration of, non-venereal, 185
Genito-urinary diseases, 143
Gingivitis, interstitial, zinc in, 456
Gland, prostate, diseases of, 168
Goitre, exophthalmic, diet in, 398

radium in, 436
x-rays in, 455

Gonococcus infection, narrowing of lower
end of, due to, 151

new culture medium for, 206
Granuloma inguinale, tartar emetic in,

368
venereal, 181

GjTiocardate of soda, 378
Gynocardic acid, 378

Hallux rigidus, 340
valgus, 341

Hammer-toe, 343
Hand, mechanical treatment of fractures

of, 314
Head injuries, 236
Health in trenches, 247
Heart disease, diet in, 397

failing compensation of, morijliine
in, 422

Heat hyperemia in urology, 205
Heliotherapy, 410
Hematemesis, adrenalin in, 366
Hematuria, 140
Hemorrhage, blood serum in, 373

in gastric ulcer, treatment of, 56
kephalin in, 416
uterine, x-rays in, 454

zinc chloride in, 457
Hexamethylenamin, 411
Hip, mechanical treatment of fractures

of, 302
Hookworm disease, chenopodium in, 379
Hospital, base, 222

evacuation, 222
stationary, 222

Hospitals, stationary and general, 229
Humerus fracture of, 233
Hunger pain, 31
Hydatid cyst, 148

cysts of liver, 97
Hydi'ogen peroxide, 412
Hyperalgesia in abdominal disease, 18
Hvpertrophic pyloric stenosis in infants,

68

Impotence, pituitary extract in, 429
Industries, first aid in, 217
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Infants, livpcrtropliic i)\l()ri(' stenosis in,

G8
_

"

Infection as applied to chronic gastro-
intestinal diseases, 3()

mouth, chronic, 23
Infections, bladder, Bulgarian hacili us in,

166
renal, non-tuberculous, etiology of,

133
jxathology of, 133

Infectious diseases, acute, fresh air in, 409
Infusion, duodenal, 80
Injuries of feet, war, 356
Intestinal bands and adhesions, 107

in cecal region, 107
infection, arthritis deformans and,

114
obstniction, 101
stasis, 104
toxemia, 103
venous stasis, 104

Intestine, large, 99
Intestines, diseases of, 99
Intragastric temperature, 29
Intravenous medication, 412
Iodine, 414

Joints, gunshot injuries of, ankylosis
following, position of election for, 316

Kala-agak, tartar emetic in, 368
Kaolin, 415
Kephalin, 416
Ividney, anomaly of, 141

polycj'stic, 147
preliminary drainage of, 152
sarcoma of, a;-rays in, 151
spontaneous exclusion of, l)y mul-

tiple calculi, 133
tul)erculosis of, diagnosis of, 142

Ividneys, action of salicylates on, 436
diseases of, 117

Knee, internal derangements of, 326
Knee-joint, disabilities of, 325

injuries, 235

Lane's kink and band, lOti

Large intestine, 99
Laryngitis, aconite in, 365
Lavage, duodenal, 79

lymph, Wright's, 295
Leg, lower, mechanical treatment of

fractures of, 311
Leprosy, chaulmoogra oil in, 378
Leukemia, chronic, radium in, 435

mj^elogenous, benzol in, 371
Literature, military medical. 209
Liver abscess, emetine in, 407

acute yellow atrophy of, 96

Liver cj'sts, 97
echinococcus, 97
hydatid, 97

diseases of, 94
sul>acute j'ellow atrophy of, 96

Lj'mphosarcoma, x-rays in, 454

M
Malaria, quini!! in, 429
Male, sterility in, 200
Malignant disease, x-rays in, 454
Medication, sublingual, 24
Menopause, corpus luteum in, 383
Mercurophen, 421
Mercury, 417

poisoning, 417
Metatarsalgia, 344
Military medical literature, 209

schools, 208
orthopedics, 297
surgery, 207

Milk, antineuritic, 391
Mobility of toes, 339
Morphine, 422
Motor ambulance, 222

convoy, 228
Mouth conditions, malignant, other than

surgical treatment of, 23
diseases of, 21

feeding in gastric ulcer, 53
infection, chronic, 23

Mo\'ing injured persons, 247
Mj^xedema, iodine in, 414

N

Nausea of pregnancy, corpus luteum in,

381
Nephritis, adrenalin in, 366

diet in, 397
etiolog>', 128
experimental, 119
hexamethylenamin in, 411
pathology of, 129
theocin in, 448
trench. 130

Nephrolithiasis, 143
Nerve suture, 324
Nerves, injuries of. 360
Neuritis, peripheral, from emetine, 404
Neuroses, war, 216
Nitrate of silver, 447
Nitrogen, non-coagulable, of blood in

intestinal obstruction. 101

retention of l)lood serum, gastric

condition due to, 43

Obstruction, intestinal, 101

non-coagulable nitrogen of blood
in, 101

prostatic, 168 31

ureteral,;.effects.of, 132
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Obstructions at vesical orifice, 166
Occult bleeding in gastric ulcer and gas-

tric carcinoma, 70
blood in differentiation of gastric

carcinoma, 69
Operative statistics of gastric carcinoma,

72
Optochin, 423

toxic symptoms from, 423
Orthopedics, military, 297

literature of, 345
plaster of Paris in, 300

Os calcis, fractures of, 356
spurs, 345

Oxygen, 424
in poisoning by carbon monoxide, 424

Ozena, vaccines in, 449

Package, first-aid, 219
Pain, gastric, its time in relation to gas-

tric adhesions, 31
hunger, 31

Pancreas, diseases of, 98
reaction of, and pancreatic juice, 98

Pancreatic colic due to stone, 98
Paraffin oil, 425
Paralysis, intestinal, ])ituitarv extract in,

428
Paratyphoid vaccination, 450
Pellagra, diet in, 397

emetine in, 409
Pelvis, mechanical treatment of fractures

of, 301
Penis, diseases of, 181
Perleche, 22
Pertussis vaccine, 451
Physiology, renal, 117
Pituitary extract, 425
Plaster of Paris in military orthopedics
300

Pneumococcus infections of eye, oiitocliin
in, 424

Pneumonia, croupous, digitalis in, 399
fresh air in, 409
lobar, optochin in, 423

Poisoning by mercury, 417
Poliomyeh'tis, acute, adrenalin treatment

of, 365
Polycystic Icidney, 147
Polygram, use "

of, in gastroduodenal
chagnosis, SO

Polypus gastric carcinoma, 70
Pregnancy, nausea of, corpus luteum in,

381
pyelitis during, 138
renal fimction in, 138

Preparatory and postoperative treatment
in prostatic disease, 171

Prostate gland, diseases of, 168
Prostatectomy, control of l:)leeding fol-

lowing, 177
local anesthesia in, 178

Prostatic calculi, 180
chsease, preparatory and postopera-

tive treatment in. 171

Prostatic obstnjction, 168
Protein hypersensitiveness, 392
Pyelitis during pregnancy, 138

hexamethylenamin in, 411
Pyorrhea alveolaris, emetine in, 408

hydrogen peroxide in, 412
vaccines in, autogenous, 452
zinc in, 456

QuiNiN, 429
idiosyncrasy to, 433
intravenousl}^ 431

Quinoidin, 432

Radium, 433
in malignant tumors of bladder, 155

Reconstruction and reeducation, 362
Rectal feeding in gastric ulcer, 53
Regurgitation, duodenal, 29
Relapsing fever, tartar emetic in, 368
Relation to formation of acid to gastric

discharge, 29
Renal anomaly, 141

artery, aneurysm of, 151
drainage, ]:)reiiminary, 152
excretion, theories of, 118
function in pregnancy, 138
functional tests, 120
physiolog>% 117
tuliercidosiR, diagnosis of, 142

Rest in bed in gastric ulcer, 52
to stomach in gastric ulcer, 52

Retropatellar pads of fat, 328
Rheumatic fever, acute, treatment of,

salicylates in. 438
Ringworm of scalp, ;r-rays in, 456
Rupture of crucial ligaments of knee-

joint, 327

Salicylates, 436
action of, on kidneys, 436

Sanitation, 238
Sarcoma, Coley's fluid in, 381

of kidney, .r-rays in, 151
Schools, medical, military, 208
iScurvj", infantile, yeast in, 456
Septic wounds, streptococcus vaccine in,

Serum, antidiphtheritic, 438
ant idysent eric, 438
antipneumococcic, 439
antipoliomyelitic, 442
antiral)ic. 443
antitetanic, 444
blood, 373

Serums, 438
Shell shock and war neuroses, 216
Shock, 230

shell, and war neuroses, 216
in trenches, 210
in war injuries, 210
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Shoes, fitting of, 348
Silver nitrate, 447

jireparations, organic, 440
Skin (ii.seascs, x-rays in, A')(\

eruptions by bromides, .370

Smithies's dietetic regime in treatment of
gastric ulcer, 5()

Sodivun cacodylate, 447
succinate, 447

Solution, Dakin's, 275
bacteriological examination dur-

ing use of, 28()

closure of wound after use of, 286
dressing during use of, 280
duration of, use of, 286
immobilization during use of,

283
observation during use of, 285
redressing during use of, 285
results of, use of, 287
technic of, use of, 270

Sore feet, 248
throat, acute, aconite in, 305

Spasm of stomach and duodemuii, 41
Spine, injuries of, 23()

lower, mechanical tr(>atment of frac-

tures of, 301
Spirochetosis, icterohemorrhagic, 94
Sprain of internal lateral ligament of

knee-joint, 320
Stasis, intestinal, 104

venous, 104
Stationary hospital, 222
Sterility in male, 200
Stomach and duodenum, spasm of, 41

diseases of, 20
fractional analysis in, 26

effect of alcohol on, 30
ulcer of, paraffin oil in, 425

Stomatitis, mercurial, hydrogen peroxide
in, 412

ulcerative, silver nitrate in, 447
ulceromembranous, epidemic, 22

Stre})tococcus vaccines, 452
Stricture of urethra, 187
Strophanthin, 447
Sublingual medication, 24
Succinate of sodium, 447
Sugar diet in gastric ulcer, 58
Surgery of advance, 250

of extremities, 207
militar>', 207

books on, and medicine, 207
war, 230

Surgical bacteriology', 302
Suture, nerve, 324

secondary, 290
Sympatheticotonia, 30
Syphilis, duodenal, 82

gastric, 73
statistics of, 73

sodium cacodylate, 447

Tartar emetic, 368
Taylor's wound treatment, 295

TemiJerature, intragastric, 29
Tendo Achillis, injuries of, 344

strains of, 344
Test, value of dissolved albumen, in gas-

tric carcinoma, 70
Tests, renal functional, 120
Tetanus, 232
Thcocin, 448

diuretic effects of, 448
lliigh, middle and lower, mechanical

treatment of fractures of, 302
Thomas's splint, 304
Thromboplastin, 417
Thymol, 44S
Thymus gland, influence of x-rays on, 455
Tibia, spine of, fracture of, 328
Tobacco, 448

effects of, on blood-pressure, 448
Toe, hammer-, 343

little, displacement of, 344
Toes, mobility of, 339
Tongue, diseases of, 21

tuberculosis of, 21

value of, as an index of intragastric

conditions, 21

Tonsillitis, aconite in, 3()5

Toxemia, intestinal, 103
Toxic effects of salicylic acid, 437
Trains, ambulance, 229
Transportation, 249
Traumatisms of bladder, 159
Trench fever, 248

foot, 237, 358
ne])hritis, 130

Trenches, shock in, 210
Trichinosis, thymol in, 448
Trional, 448

poisoning, 448
Trypanosomiasis, tartar emetic in, 368
Tuberculosis, eyanocuprol in, 383

emetine in, 408
follo^ving ritual circumcision, 186
fresh air in, 410
pulmonary, ether in, 409

gastric function in, 76
surgical, heliotherapy in, 410
of tongue, 21

Tumors of bladder, 153
Ty]5hoid fever, diet in, 398

vaccination, 450

Ulcer, duodenal, 82
with anadilorhj-dria, 82

gastric, 49
hemorrhage in, treatment of, 56
paraffin oil in, 425
perforated, 64
treatment of, 50

bowels in, 56
carbohydrate restriction in,

61
.keeping stomach empty in,

53
limitation of overproduc-

tion of gastric acid, 54
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Ulcer, gastric, treatment of, local appli-
cations to abdomen in, 52

medicinal, 55
mouth feeding in, 53
rectal feeding in, 53
rest in bed in, 52

_
to stomach in, 52

Smithies's dietetic regime in,

56
sugar diet in. 58

Ulceration of genitalia, non-venereal, 185
Uremia, 125
Ureter, catheter drainage, 136

narrowing of lov/er end of, due to
gonococcus infection, 151

Ureteral obstruction, effects of, 132
Urethra, diseases of, 181

stricture of, 187
Urethral infections, electrochemical iodine

in, 206
Urethrorectal fistula, 190
Urine, retention of, pituitary extract in,

429
Urolog>% fuchsin in, 204

heat hyperemia in, 205
Utems, rupture of, from pituitary extract,
425

\

Vaccines, 449
Vagotonia, 36
Venarsen, 447
Venereal granuloma, 181
Veratrone, 453
Vesical orifice, obstnictions at, 166
Vincent's angina, 22
Vohailus, 114
Vulvovaginitis, antigonococcus vaccine

in, 452

W
War, first aid in, 238

injuries of feet, 356
neuroses, shell shock and, 216
surgery, 230

Weil's disease, 94
general clinical picture of, 95
mode of infection in, 95

Whooping-cough, bromoform in, 376
vaccine in. 451

Wound treatment, 231, 262
Carrel's, 262

Wounds, abdominal, 237
bladder, by projectiles, treatment of,

163
Carrel method of treatment of, litera-

ture favorable to,

293
substitutes for, 294

of chest, 237
Dakin's solution in, 275

bacteriological examinations
during use of, 286

closure of wound after use
of, 286

dressing during use of, 276
duration of, use of, 286
immobilization during use

of, 283
observation during use of,

285
redressing during use of, 285
results of, use of, 287
technic of, use of, 276

of large bloodvessels, 232
secondary suture of, 296
septic, bismuth - iodoform - paraffin

paste in, 372
streptococcus vaccine in, 452

Taylor's treatment of, 295
when to operate, 287

Wright's lymph lavage. 295
Wrist, mechanical treatment of fractures

of, 314

X-RAY diagnosis of gall-stones, 92
X-rays, 453

in carcinoma of breast, 453
in malignant disease, 453
in treatment of sarcoma of kidney,

151

Yaws, tartar emetic in, 368
Yeast, 456

Zinc, 456
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